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PREFACE. 



Thb present edition of this work haa been thoroughly revised 
and re-written, and also improved by tlio addition of much valu- 
able new material, rendering it a sufficiently cemplete practical 
treatise for the majority of leamera. 

The arrangeiiient is strictly progressive ; the aim having been 
to introduce aubjeete in an order most in aecordanee with the 
laws governing the proper development of mind. Jhe rules have 
generally been deduced from the analy^s of oiie or more ques- 
tions, 80 that the reasons for the methods of solution adopted are 
rendered intelligible to the pupil ; no knowledge of a principle 
being required, that has not been previously illustrated and ex- 
plained. In this respect, it is believed the work will be found to 
differ from most other arithmetics. 

In preparation of the rules, definitions, and illustrations, the 
utmost care has been taken to express them in language simple, 
precise, and aceurato. 

The esamples are of a practical character, and adapted not 
only to fis in the mind the principles, which they involve, but 
also to interest the pupil, exercise his ingenuity, and inspire a 
love for mathematical science. 

The reasons for the operations are explained, and an attempt 
is made to secure to the learner a knowledge of the philosophy 
of the subject, and prevent the too prevalent practice of merely 
performing, meehanicallj, operations, which he does not under- 

Analysis has been made a prominent subject, and employed in 
the solution of questions under most of the rules, in which it 
could be used with any practical advantage ; and it cannot be 
too strongly recommended to the pupil to make use of this mode 
of operation, where it is recommended by the author. 

AH the most important methods of abridging operations, ap- 
plicable to business transactions, have been given a place in the 
work, and, so introduced, as not to be regarded as niere blind 
mechanica! expedients, but as rational labor-saving processes. 

Old rules and distinctions, which modern improvements have 
rendered unnecessary, and which, deservedly, are becoming obso- 
lete, have been avoided. 
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Rules for finding the greatest common divisor of fractions, and 
for finding the least common multiple of fractions ; methods of 
equating aocotints ; division of duodecimals ; exchange, foreign and 
inland ; and several important tables, are among tte new features 
of this edition, wHck will be found, it ia believed, very valuable. 

The articles on money, weights, measures, interest, and duties 
are the results of estersive correspondence and much laborious 
researoh, and are strictly conformable to present usage, and 
recent legislation, state and national. 

. Qnestiona have been inserted at the bottom of each page, de- 
signed to direct the attention of teachers and pupils to the most 
important principles of the science, and fix them in the mind. It 
is not intended, however, nor is it desirable, that the teacher- 
should servilely confine himself to these questions ; but vary their 
form, and extend tbem at pleasure, and invariably require the 
pupil thoroughly to understand the subject, and give the reasons 
fi>r the various steps in the operation, by which he arrives at any 
result in the solution of a question. 

The object of studying mathematics is not only to acquire a 
knowledge of the subject, out also to secure mental discipline, to 
induce a habit of close and patient tbought, and of persevering 
and thorough investigation. For the attainment of this object, 

variously diversified, and bo constructed as neceaaarily to require 
careful thought and reflection for the right application of prin- 
ciples. 

The author would respectfully suggest to teachers, who may 
nse this book, to require their pupils to become familiar wiUi 
each rule before they proceed to a new one ; and, for this pur- 
pose, a fi-equent review of rules and principles will be of service, 
and will greatly, facilitate their progress. If the pupil has not a 
clear idea of the principles involved in the solution of questions, 
he will find but little pleasure in the study of the science ; for no 
scholar can be pleased with what he does not understand. 

BENJAMIN QBEENLEAF. 

BRAEronn, Mass., August 1st, 1856. 



0^ Two editions of this work, and also of the National Arith- 
lETic, one eontJiining the answers to the examples, and the other 
without them, are now published. 
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AEITHMETIC. 



Akticlb I, Qhaktity is any thing that can be measured. 

A umt is a single thing, or one. 

A Ttiimber ia either a unit or a collection of units. 

An abstract numiier is a number, whose units have no refer- 
ence to any particular thing or quantity ; as two, five, seven. 

A concrete number is a number, whose units have reference tfl 
some parfionlar thing or quantity; ss two books, five feet, seven 
gallons. 

Amtumbtic is the seienoe of numbers, and the art of com- 
puting by them, 

A ruU of arithmetic ia a direction for performing an oper- 
ation with numbers. 

The introductory and principal rules of aritlunetio are No- 
tation and Nxmieration, Addition, Subtraction, Multiplication, 
and Division. 

The last four are called the fundamental rules, because upon 
them depend all other arithmetical processes. 



* I. NOTATION AND NUMBEATION. 

NOTATION. 

Akt. 2, Notation is the art of expressing numbers by figures 



There are two mcthoda of notation in common use ; the 
Roman and the Arabic. 

euESTiONa. — Art. 1. Wbat ia quantity? tVliat is a, unit? What is a. 
nraobar? What ia an abstract numboc ? IVbnt ia a conorote number ? llTial 
■■ etio7 What Is a rule? Which are tie IntJuduotorj rules ? IVbat 
. lost four oaUed ? — Art. 2. What is notation ? How moDy kinds of 
.n in oommon ubb ? What ara tii«j ? 
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8 NOTATION. [Sect. 1 

Art. 3. The Koman notation, so called from its originating 
with the ancient Romans, employs in expressing numbers seven 
capital letters, viz. : I for one ; V for Jive ; X for ten ; L for 
fifty ; C for tme hundred ; D for fine hundred ; BI for one 
thousand. 

All the other numbers are espressecl by the use of these 
letters, either in repetitions or combinations ; as, II ezpresses 
livo; IV, four; MI, six, &c. 

By a repetition of a letter, the value denoted by the letter is 
represented as repeated ; as, XX represents twenty ; CCO, 
three hundred. 

By writing a letter denoting a less value lefore. a letter de- 
noting a greater, their difference of value is represented ; as, IV 
represents four ; XL, forty. By writing a letter denoting a 
less value after a letter denoting a greater, their sum is repre- 
sented ; as, VI repr^ents sie ; 'KV, fifteen, 

A dash ( — ) placed over a letter increases the value denoted 
by the letter a thousand, times ; as, V represents five thousand ; 
IV, four thousand. 

Tablh op Roman Letters. 



I 




one. 


LXXX 


eighty. 


n 




two. 


XC 


ninety. 


m 




three. 





one hundred. 


IV 




four. 


00 


two hundred. 


V 




five. 


oco 


three hundred. 


VI 




six. 


CGOO 


four hundred. 


VII 




seven. 


D 


five hundred. 


VIII 




eight. 


DO 


six hundred. 


IX 






DOO 


seven hundred. 


X 




ten. 


DOCC 


eight hundred, 


XX 




twenty. 


DCCCO 


nine hundred. 


XXX 




thirty. 


M 




XL 




forty. 


MD 


fifteen hundred. 


L 




fifty. 


MM 


two thousand. 


hX 




sixty. 


S 


ten thousand. 


LXX 




seventy, 


M 


one million. 


Qdestjons. - 


Art 


3. Whv Is thB 


loman notation 


called ? By what 


nre numbeis expressed la the Roman 


nolaMonI Wha 


effect bus the re pa- 


titionofalett 




Whttl ia the effec 


of nriting a lot 




value before a 


etta 


denoting n greai 


rt What of wr 


ting the letter aftar 
la the value denoted 


anothoc denoting a 


greater value ? 




by » lelFter Ino 


ease 


bj plBBing a das 


h over it? Repeat tbe raulB, 
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The Eoman notation is now but little used, eseept in number- 
ing sections, chapters, and other divisions of books. 

Exercises in Roman Notation. 
The learner may write the following numbers in letters : 

1. Ninety-sis. Ans. XCYI. 

2. Eighty-seven. 

3. One hundred and ten. 

4. One hundred and sixty-nine. 

5. Two hundred and seventy-five. 

6. Five hundred and forty-two. 

7. One thousand three hundred and nineteen 

8. One thousand eight hundred and fifty ei^ht 

Art, 4, The Arabic notation, so cilli,d fiom its hiYing been 
made known through the Arabs, employ? in exprLS-sing numbers 
ten characters or figures, viz. ; 

1, 2, 3, 4, 5, 6, 7 S 9 

one, two, thiee, four, five, six, seven ei^ht nmo cipliei 
The first nine are sometimes called dtjits fiom dtyztvs the 
Latin signifying a finger, because of the u e formerly made of 
the fingers in reckoaing. The cipher, xIbo his sometmies been 
called naught, or zero, fi'om its expressing the absence of a num- 
ber, or nothing, when standing alone. 

Art, 5> The particular position a, figure occupies with re- 
gard to other figures is called Us place ; as in 32, counting 
from the right, the 2 occupies tlie first place, and the 3 the 
second place, and so on for any other like arrangement of figures. 

The digits have been deaominated signijicant figures, because 
each expresses of itself a positive value, always representing 
BO many units, or ones, asits name indicates. But the size or 
valite of the units represeuted by a figure differs with the place 
occupied by the figure. 

For example, there are written together to represent a number 
three figures, thus, 366 (three hundred and sixty-six). Each of the 
figures, without regard to its place, expresses units, or ones ; but 
these units, or ones, differ in value. The 6 occupying the first place 
represents 6 single units; t he 6 occupying the second place repre- 

Qdestions. — What use ia now made of Eoman notation ? — Ait. 4. How 
tnMv characttira nie employed in the Arabic notation T What are the first 
nino sailed, ancf whj? What is tha cipher sometlmeB eaiied? What doofl 
it ropcoaont when etanding alono? — Art. 5. What ia meant by the plate of 
a figure 1 What havo the digits boon denominated 7 Why! How does the 
aizo°or vtiliie of nnita represented by figures differ 7 
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10 XOTATIOH. [BkCt. 1 

eeiits 6 teas, or 6 units each ten times tte size or value of a unit 
of the fli-Bt place ; and the S occupying the third place represents 
3 hundreds, or 3 unita each one hwndred times tlie size or value 
of a unit of the first place. 

Art. Oi The cipher becomes significant when connected with 
other figures, by filling a place that otherwise would be vacant ; 
as in 10 (ten), whei* it occupies the vacant place of units; in 
120 (one hundred and twenty), where it also occupies tlie va- 
cant place of units; and in 804 (three hundred and four), 
ifthero it fills the vacant place of tens. 

Atit. 1, The simple value of a unit is the value expressed 
by a figure standing alone ; or, in a collection, when standing 
in the right-hand place. Thus 6 alone, or in 26, expresses a 
simple value of six single units, or ones. 

The loccU value of a unit is the value expressed by a figure 
when it is used in combination with another figure or figures, 
and depends upon tlie place the figure occupies. 

The local values expressed by figures will be made plain by 
the following table and its explanation. 



= ° 1 1 = 1 1 The figures in this tabic are read thus ; 
^„^^„^ 9 Nine. 

9 8 Ninety-eight, 
9 8 7 Nina hundred eighty-Bovon. 
9 8 7 6 Nino thousand eight hundred savontj-sis. 
9 8 7 6 5 Ninety-eight thousaiid seven hundred aixty-flve. 
a 0-7 a e. A i ^'"^ hundred eighiy-seTen thousand sis hundred 
9 8 7 b 5 4 ^ fiftj.four. 

9876543J ^^'"^ millions eight hundred seventy-sis thousano' 
( five hundred forty-three. 
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Skct. LI MUKEEATiON. 11 

It will be noticed in the preceding table, that each figure in 
tbe right-hand or units' place expresses the local value of so 
many units ; but when standing in the second place, it express- 
es the local value of so many tens, each of the value of tea 
ones ; when in the third place, the local value of so many hun- 
dreds, each of the value of ten tens ; when in the fourth place, 
the local value of so many thousands, each of the value of ten 
hundreds ; the value expressed hy any figure being always made 
tenfold by each removal of it one place to the left hand, 

NUMERATION. 

Art. 8, Hdhekation is tlio art of i-eading numbers when 
expressed by figures. 

Art. 9. There are two methods of mimeraliou in common 
use : the French aud the i 



Art. 10. The French method is that in general use on the 
continent of Europe and ha the United States. It separates 
figures into groups, called periods, of three places each, and 
gives a distinct name to each period. 

FRENCH NTTMERATION TABLE. 



l| m _ o-i^ gi II II gi 

i^i f?! "ifl "i^ a "is "i "^^9 ^E| "i 

asM c3^t& H^o' Shh :^hm tcnS gb^ r^p 

12 7, 8 9 4, 2 3 7, 8 6 7, 12 3, C 7 8, 4 7 8, 6 3 8. 



! a figure stnndlnp; In llie 

..„ „ _ ,.___ ce? Whatin the third? 

How do figures iiiorense from tha right towarda ths left? — Art. 8. What \a 
jiomerHtion? What are the two methods of numaration in common u»e? 
Wliereis tha French method more generally used? Eepeot the Fi-eiieh Nu- 
meriition Table. What are the names of the different periods in the table? 
What Is the Tnlueof tha namber* repreaeulecl ia the tabla aipressed in wci-ds? 
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12 



MtTMERATION.- 



[Sec- 



The value of tie mimbers represented in this table, expressed 
in words, is, One himdred twenty-seven aextillions, eight hundred 
nitiety-four quintillions, two hundred tiiirty-sevon quadrillioDS, 
eight hundred Msty'*even triiliona, one hundred twenty-three 
billions, six hundred Beventy -eight millions, four hundred seventy- 
eight thousand, sis hundred thirty-eight. 

The names of the periods above Sestillions, in their order, are, 
Septiiliona, Octillions, Nonillioos, DeeiUiocs, UndeoilliojM, Buo- 
docilHons, Tredeoillions, Quatuordecillions, Quindecillions, Sexde- 
cillious, Septendecillions, Ootodecilliona, Novemdecillions, Vigin- 
tillions, &c. 

Art. 11, The sucoesdve places occupied by figures are 
often called orders. Hence, a figure in the right-hand or units' 
place is called a figure of the _first order, or of the order of 
units ; a figure in the second place is a figure of the second 
order, or of the order of tens; in tJie third place, of the order 
of hundreds, and so oa. Thus, in the number 1847, the 7 is of 
the order of units, 4 of the order of tens, 8 of the order oi hun- 
dreds, and 1 of the order o?tko saids e& h figure e^p em ng as 
many unita as its n me nd catea of that order to wluch t 
belongs ; so that we re d the whole number o e thai sa id eight 
hundred and forty 

Abt. 12. From the p e el g t 1 le and exfl niton we 
deduoe the foUowm^ rule tor nu ne at g ind re ! g numbers 
expressed by figures accordmg to the French method 

Rtob. — Begin a le ght ha d and 'p ff I fgu o 

periods of thbbe pla es each 

Thm, commendi g a li If Jani ad k Jig s f ea h per d 
adding the name of each period ezceptmg that cfumls. 

Exercises in Frbhcii Numeratioh. 



The learner may read orally, o 
■ i by the following figun 



■ write in words, the 



1. 152 


5. 2254 


9. 


84093 


IS. 610711 


2. 276 


6. 4384 


10. 


98612 


14. 3031671 


3. 998 


7. 7932 


11. 


592614 


15. .4869021 


4. 1057 


8, 42198 


12. 


400619 


16. 637313789 


Questions. — Art, 10. What are the na 


mea of the periods above sestillions ? 


— Art. 11. IVhat aia the BncccsEire pliLcaa of the fiBuresintha tatla ealledr 


Of what ordor ia the first or tight-hand 


figure ? The aecond ? The third f 


dto. —Art. 12. What is the rule for n« 


Iterative and readmg numbera aeeocd- 


tag ^ the Fr™ 


h method 7 
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Bect. I-l NUMBRAHOIS. 13 

17. 39461928 24. 376170U137706717 

18. 427143271 25. 242173562357421 

19. 6301706716 26. 870037637471078635 

20. 143776700333 27. S216243812706381 

21. 20483162480135 28. 2403172914376931 

22. 63821024711802 29. 3761706137706167138 

23. 44770630147671 30. 610,167637896430607761607 

Art. 13, To write numbers by figures according to the 
Preueli meiJiod, we have the following 

RnriH. — Begin at the left hand, and write in each successive or da- 
ike Jiffare belonging to it. 

If any intervening order would otherwise be vacant, fill the place by 
a dpher. 

BSEBOISBB IH FrBSCH NOTATION AND NuiIBRAIIOiS. 

The learner may represent by figures, and read, tke following 
numbers : 

i: Forty-soyen. 

2. Tkree hundred fifty-nine. 

3. Six thousand five hundred seventy-five. 

4. Nine hundred and eigit. 

5. Nineteen thousand. 

6. Fifteen hundred and four. 

7. Twentj-aeven mUlioTis five hundred. 

8. Ninety-nine thoiosand ninety-nine. 

9. Forty-two millions two thousand and five. 

10. Four hundred eight thousand ninety-six. 

11. Five thousand four hundred and two. 

12. Nine hundred seven millions eight hundred five thousand 
and seventy-four. 

13. Three hundred foi-ty-seven thousand nine hundred and 
fifteen. 

14. Eighty-nine thousand forty-seven. 

15. Fiity-one thousand eighty-one. 

16. Seven thousand three hundred ninety-five. 

17. Fifty-seven billions fifty-nine millions ninety-nine thou- 
sand and forty-seven. 



N3. — Art. 13. What is tlia nils for iuri(inj numbora according to 
ii method? At whloh biuid do jou begin to numerato figures? 
yon begin to read them ? At wbioh hand do yon begin to write 
miyV 



Healed byGoogIc 



14 HTJMBRATION. [Sect, 1 

Art. 14> Tbe following table eshibita tbe Engl!^ method 
of numeration, in which it will he observed that the figures are 
separated bj commas into periods of isix figures each. The first 
or vight-hand period is regarded as units and thousands of units , 
the second, as millions and tbousands of millions ; and so on, six 
places being assigned to each period designated by a distinct 

ENGLISH SUMERATIOfJ TABLE. 




The valuo of the figures in the above table, expressed in words 
according to the English method, is, One hundred thirty-seven 
thousand eight hundred ninety trillions ; seven Tmridred eleven 
thousand seven hundred sixteen billions ; three hundred seventy- 
one thousand seven hundred twelve millions ; four hundred fifty- 
sis thousand seven hundred eleven, 

AlUiough iicre is llio same mimber of figares in tlie English ajid ia the 
French table, yet it will be observed that in the Frencli table we have the 
names of three periods other than in the EngEsh. It will also be obserre.! 
Ihat the rariatjon commences after the ninth place, or the place of hua- 
dreda of nulhona. If, therefore, we would know the value of uuraberl 
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bBCT. J.,] NUMERATION. 15 

bighop aan hundreds of millions, wLea ne see them written in -words, or 
beoj- them read, we need to kaow wliether they are esprassed according to 
the French or the English method of nuuicration. 

The English method of numeration is that generally used in Great 
Brittun, and in the Britisli Provinces. 

Akt. 15. To niunerate and read numbera expressed by 
figures according to the English method, we Laye the following 

EtiLH. — Beffm al the rii/hi hand, and point off the figures into 
periods of srs places each. Then, commencing at the left hand, read 
the Jiipa-es of each period, adding the name of each period, excepting that 

Exercises in English Numebation. 
The learner may read orally, or write in words, the following 
numbera : 

1. 12515. 27306387903 

2. 106316. 531470983712 

3. 25842 7. 4230578032765038 

4. 90435.7 1 8. 716756378807370767086389706473 
Art. 16. To write numbers in figures, according to the 

Knglish method, we haye the foOoming 

Eui.B. — Begin at the left hand, and write in each successive order 
the figure belonging to it. 

If any intervening order would otherwise be vacant, fill the place by 

Exercises dt English Notation and Ncmiskatjok. 
The learner may write in figures, and read, the following 
numbers : 

1. Three hundred twenty-five thousand four hundred and 
twelye, 

2. Two hundred fourteen thousand, one hundred sisty-five 
millions, seyenty-eight thousand and fifty-sis. 

3. Forty-two billions, six hundred seyenteen thousand thirty- 
one millions, forty-one thousand three hundred forty-two. 

4. Two thousand eight billions, nine thousand eighty-two 
millions, seyen hundred one thousand, nine hundred and eight. 

QOESTIOKS. — Has tte billion tie aaine value as that by tho French table? 
Wliy nut ? By wbioh loble has it the greater value ? Where is the Eoglisli 
methud of nutnonLiing in uso ! — Art. 15. What is the rule for nunieriiMog 
and raodiEg numboFs by the Eagllsh method? — Art. IG, What is tha Tula 
fur tcriiiag numbers oeeordlng to Che English method T 
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§11. ADDITION. 

Mejsial Exebcisis. 

Art. 17, When it is required to find a single number to 
express the sum of the units contained in several smaller num- 
bers, the process is called Addition. 

Ex. 1. James baa 3 peaia, and bia younger brotber has 4 , 
bow many have bott ? 

iLirsTRATiON. — To solve tbia question, the 8 pears and 4 
pears must be added together; tbua, 3 added to 4 makes 7. 
Therefore James and bis brother have 7 pears. 

ADDITION TABLE. 



3 and 1 are 3 
2 and 2 are 4 

a ana 11 ar9 i 


Sand Oare 3 
S and i 7rl S 

B and 12 ^ 16 


4 and 1 are 6 
4 and 2 are 6 

4 and 9 ai'e 13 


nil 


6^ iVrt 1 

e and 7 are 3 
6 and S are 4 
a and 9 are 16 
6 and 10 are 16 
8 and 11 are 1! 


1 snd are T 
J and 1 -ire e 

7 ^ 4a^ 1 
I and 5 are 3 

7 and I are 4 
7 and 8 are 6 
7 and 9 are 16 


8 a^ 1 are 9 

8 and 4 nre 12 

8 ™d 9 ^ n 


9 ™d 1 ^ 10 
9 and 3 are 12 
9 and 6 are U 

and 11 are 20 


10 !iiid 3 are 3 

10 and 6 ore S 
10 and I are 17 
10 and 8 are 18 
10 and g are 19 

10 and 11 are 21 
10 and 12 are n 


11 and are 11 
IJ and 1 are 12 
11 ana 2 are 13 

11 and 4 are 15 

11 and 1 are 13 
11 and S are 19 
11 aiid 9 ate 20 
11 and 10 ai'e 21 


12 and 2 are 14 
12 and 3 are JS 

li ™d 9 are 21 


13 and 1 are 4 
13 and « are 13 
13 nml 9 are 22 



le process called by whioi no find tho au 



Healed byGoogIc 



Sect. li.J ADMTIOH. 17 

2. How many are 2 and 3 ? 2and5? 2 and 7 7 SandQI 
2 and 4 7 2 and 2 7 2 and 8 7 2 and 6 7 

8. How many are 3 and 3 7 3 and 5 7 3 -and 7 7 3 and 
9 7 3 and 4 7 3 and 6 ? 3 and 8 7 3 and 3 ? 

4. How many are 4 and 3 7 4 and 5 7 4 and 8 7 4 and 
9 7 4 and 1 7 4 and 2 7 4 and 4 7 4 and 7 7 

5. How many are 5 and 3 7 5 and 4 ? 5 and 7 7 5 and 
8 7 5 and 9 7 5 and 2 7 5 and 5 ? 5 and 6 7 5 and 1 7 

6. How many are 6 and 2 ? 6 and 4 7 6 and 3 ? 6 aad 5 7 

6 and T 7 6 and 9 7 6 and 17 6 and 6 ? 6 and S 7 

7. How many are 7 and 3 7 7 and 5 ? 7and77 TandS? 

7 and 8 7 7 and 9 7 7 and 2 ? 7 and 4 7 7 and 10 7 

8. How many ate 8 and 2 7 8 and 4 7 8 and 6 7 8 and 7 7 

8 and 9 ? 8 and 3 7 8 and 1 7 8 and 3 ? 8 and 6 7 

9. How many arc 9 and 1 7 9and37 9and57 9and47 

9 and 6 ? 9 and 8 7 9 and 9 7 9 and 2 7 

10. Jamea had 4 apples, Samuel gave him 5 more, and John 
gave him 6 ; how many had he in all ? 

11. Gave 7 dollars for a barrel of flour, 5 dollars for a hun- 
dred weight of sugar, and 8 dollars for a tub of butter ; what 
did I give for tie whole 7 

12. Paid 5 dollars for a pair of boots, 12 dollars for a coat, 
and 6 dollaia for a vest ; what was the whole cost ? 

13. Gave 25 cents for an arithmetic, and 6T for a geography ; 
what was the cost of both 7 

Illhstbation. — We may divide the cents into tens and units. 
Thus, 25 equals 2 tens and 5 units ; 67 equals 6 tens and 7 
units ; 2 tens and 6 tens are 8 tens ; and 5 units and 7 units are 
12 units, or 1 ten and 2 units ; 1 ten and 2 units added to 8 
tens make 9 tens and 2 units, or 92. Therefore the arithmetic 
and geography cost 92 cents. 

14. On the fourth of July 20 cents were given to Emily, 15 
cents to Betsey, 10 cents to Benjamin, and none te Lydia ; 
what did they all receive 7 

15. Bought four loads of hay ; the first cost 15 dollars, the 
second 12 dollars, the third 20 dollars, and the fourth 17 dol 
lars ; what was the price of the whole 7 

IB. Gave 55 dollars for a horse, 40 dollars for a wagon, and 
17 dollars for a harness ; what did they all cost 7 

17. Sold 3 loads of wood for 17 dollars, 6 tons of timber for 
19 dollars, and a pair of oxen for 60 dollars ; what sura did I 
leodve 7 
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18 ADDITION. [Sect. U. 

Akt. 18. From the solution of the preceding questions, tho 
learner will pei-ceive, that 

Addition is the process of finding the sum of two or more 
numbers. The result obtained^ is csilied their amount. 

Addition is commonly repi-esented by this character, +, which 
signifies plus, or added to. The expression 7-|-5 is read, 7 plus 
5, or 7 added to 5. 

Thia character, ^, is called tlie sign of equality, and Signifies 
equal to. The expression 74"5^12 is read, 7 plus 5, or 7 
added to 5, is eqnal to 12. 

ExBECisjJs FOR •nui Slate. 

Art. i©. The method of operation when the numbers are 
large, and the sum of each column is leas than 10. 

Ei. 1. A man bought a watch for 42 dollars, a coat for 16 
dollars, and a set of maps for 21 dollars ; what did he paj for 
the whole? Ans. 79 dollars. 

0P6B1TIUS. Having arranged the niimberB so tbab 

DoiiKro. all the units of the name order shall sfand 

4 2 in the same eolumn, we first add the col- 

1 a iT-mti o£iinils; thus, 1 and 6 are 7, and 2 

21 are 9 (units), and write down the amount 

. under the column of units. We then add 

Amount 7 9 the column of lens; thus, 2 and 1 are 3, 

and i-are 7 (tens), which we writs under 

tho column of tens, and thus End the amount of the whole to be 79 



Art. 2®. First Method of Proof. ^ Begin at the top and 
add the columns downward in the same manner as they were 
before added upwai-d, and if the two sums agree the work is pre- 
sumed to be right. 

The reason of this proof is, that, by adding downward, tbe 
order of tho figures is inverted ; and, therefore, any error made 
in the first addition would probably be detected in die second. 

Note. — This methol of proof is generally uaed in business. 



angad tor addition? 
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EXAMPLUS FOR PeACTICB. 



151 234 472 121 
212 423 815 516 
321 321 102 361 

Ans. 6 8 4 

6. WKat is tho sum of 231, 114, and 324 ? Abs. 669. 

7. Required the sum of 235, 321, and 142. Ans. 698. 

8. What ia ike sum of 11, 22, 505, and 461 ? Ans. 999. 

9. Sold twelve ploughs for 104 dolJai-s, two wagons for 214 
dollars, and one chaise for 121 dollars; what was the amount 
of the whole? Ans. 439 dollars. 

10. A drover bought 125 sheep of one man, 432 of another, 
and of a thii'd 311 ; how many did he buy 7 Ans. 868 sheep. 

Aht. 21 1 Method of operation when the sum of any column 
is equal to oi' exceeds 10. 

Es. 1. I have three lota of wild land ; the first contains 246 
acres, the second 764 acres, and the third 913 acres. I wish to 
know how many acres are in the three lota. Ans. 1928 acres. 

opERjmoH. Having arranged the numhers aa in 

Acres. the preceding esamples, we first add 

24 6 the units; thus, 8 and 4 are JS.'and 6 

76 4 are 18 units, equal 1 ten and 8 units. 



018 



■ffe write the 8 units under tho column 



if units, we carry or add the 1 ti 
Amount 19 2 8 the colamn of tens ; thus, 1 added to 

1 makes 2, and 6 are 8, and 4 ai-o 12 
(tens), equal to 1 hundred and 2 tens. We write the 2 tens under 
the column of tens, and add the 1 hundred to the column of hun- 
dreds ; thus, 1 added to 9 mokes 10, and 7 are 17, and 2 are 19 
(hundreds), equal to 1 thousand and 9 hundreds. We write the 9 
under the column of hundreds ; and there being no other column to 
be added, we set down the 1 thousand in thousands' plaoe, and find 
the amount of the several numhers to be 1928. 

t calling the name 
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20 ADDITION. [Sect. U. 

Art. 22. From, the preoeding examples and illustrations in 
addition, we dedace the following general 

RcLB. — Write ffte numbers so lltat all the figures of Ike same order 
shall stand in the same column. 

Add, wpviard, all the figures in the cohimn of units, and, if the 
amount be less thaa ten, write it underneath. But, if the amount be 
ten or more, virile doum the unit figure only, and add in the figure 
denoting the ten or tens uiilh the next column. 

Proceed in lias may with each column, until all 'are added, observ- 
ing 10 jvnte down llie whole amount of the last column. 

Art. 23. Second Method of Proof. — Separate the numbers 
to be added into two parts,, by drawing a, horiaotital line between 
them. Add the numbers bclow tie line, and set down their sum. 
Then add thia sum and the number, or numbera, abovo the line 
together ; and, if their sum is equal to the first amount, ths work 
is presumed to be right. 

The reason of this proof depends on the principle. That the 
sunt of all the parts into which any numher is divided is equal 
to the whole. 

BxAMl'tBS YO 



526 526 

317 

529 317 

132 526 

■ 132 



11 47 127 678 

23 87 396 971 

97 58 787 147 

86 83 456 716 

217 275 1766 2512 



method of proof? 




Healed byGoogIc 



5«ra. U.j ADDITION. 2 

10. 11. 12. 13. 14. 

sTb tTo 12 3 4 7I 1 2'n 

376 567 478 617 3456 

715 743 716 871 6 5 44 

678 435 478 317 7891 

910 678 127 899 8766 



78956 


71678 


71123 


98765 


37667 


12346 


45678 


12345 


12345 


67890 


34680 


67111 


6 7 8 9 


34567 


56777 


33333 


78999 


89012 


67812 


71345 


18579 


78917 


71444 


99999 


19. 


20. 


21. 


22. 










17 8 7^5*8 9 7 


7895(57 


'37 


30176 


7167512 


7613 


1378956 


31 


876567 


123123 


700714 


8601 


98765 


70071 


367 


11 


7896 


475 


761] 7 


9911 


789 


1069 


4611779 


89120 


78 


374176 


9171 


710 


7 


761 


131765 


4325 



23. Add 1001, 76, 10078, 15, 8761, 7, and 1678. 

Ans, 21616. 

24. Add 49, 761, 3756, 8, 150, 761761, and 18. 

Ans. 766503. 

25. Required the sum of 3717, 8, 7, 10001, 58, 18, and 5. 

Ans. 13814. 

26. Add 19, 181, 5, 897156, 81, 800, and 71512. 

Ana. 969754. 

27. What 13 the sum of 999, 8081, 9, 1567, 88, 91, 7, and 
878? Ana. 11720. 

28. Add 71, 18765, 9111, 1471, 678, 9, 1446, and 71. 

Ans. 31622. 

29. Add 51, 1, 7671, 89, 871787, 61, and 70001. 

Ans. 949661. 
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22 ADDITION. [Seut. 11 

30. What is lie sum of 71, 8956, 1,785, 587, and 76178? 

Ans. 86578. 

31. Add 9999, 8008, 8, 81, 4777, and 516785. 

Ans. 539658. 

32. Add 5, 7, 8911, 467, 47895, and 87. Ans. 57372. 

33. Add 123456, 71, 8005, 21, and 716787. 

Ans. 848340. 

34. Add 47, 911111, 717, 81, 88767, and 56. 

Ans. 1000779. 

35. What iatlie sum of 71, S899, 4, 7111, and 678S79 ? 

Ans. 694764. 

36. Add 81, 879, 41, 76789, 42, 1, and 78967. 

Ans. 156800. 

37. Add 917658, 75, 876789, 46, and 8222. 

Ans, 1802790. 

38. Add 91, 76756895, 76, 14, 3, and 76378. 

Ana. 76833457. 

39. Add 10, 100, 1000, 10000, 100000, and 1000000. 

Ans. 1111110. 

40. What is the sum of 9, 99, 99, 1111, 8000, and 5 ? 

Ans. 9323. 

41. Add 41, 7651, 7678956, 43, 15, and 6780. 

Ans. 7693486. 

42. Add 1234, 7891, 3146751, 27, 9, and 5. 

Ans. 3155917. 

43. What is the sum of 19, 91, 1, 1, 1478, 1007, and 46 1 

Anq "643. 

44 Adl f h d d tj ty h dred 

fi d 1 h d d i^hty A 10 J. 

4 Adl faf J- IX th s^ d 1 d rt %h y fi ven 

b d ed fi thi y 1 Id ty th m d d ne, 

and f h d d A 2 934. 

46 Add hfty^ tt 1 h dr d 1 th thou- 
d ty-o f h d d ty istj d I ree 

th ! d A 6J 1 . 

47 WU t tl f th f 11 w m b hun- 
d rl th 1 hid t h d one 

11 h d d th d h i d IX f ty ven 

th u& d h d d ty th usa d f y en, 

f ur h d cd d 7 A 2373544. 

4'n G a d il f w t h, 15 d II i 119 

dollars for a horse, 376 dollars for a carriage, and 7689 dollars 
for a houso ; how much did they all cost 7 

Ans. 8272 dollars. 
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Hem: n.J ADDITIOM. 23 

49. In an orchard, 15 trees bear plums, 73 trees bear apples, 
29 trees bear pears, and 14 trees bear cherries ; how many ti-eos 
are there in the orchard ? Ans. 131 trees. 

50. The hind quarters of an ox weighed 375 pounds each, the 
fore quarters 315 pounds each ; the hide weighed 96 pounds, 
and toe tallow 87 pounds. What was the whole weight of the 
ax ? Ans, 1663 pounds. 

51. A man bought a farm for 1728 dollars, and sold it so as 
to gain 375 dollars; tow much did he sell it for? 

Ans. 2103 doUavB. 

52. A merchant bought five pieces of oloth. For the first he 

Save 376 dollars, for the second 198 dollars, for the third 896 
oUars, for the fourth 691 dollars, and for the fifth 96 dollars. 
How much did he ^ve for the whole ? Ans. 2257 dollars. 

53. A merchant bought five hogsheads of molasses for 375 
dollars, and sold it so as to gain 25 dollars on eack hogshead ; 
for how much did he soil it? Ans. 500 dollars. 

54. John Smith's fai-m is woi-fh 7896 dollars ; he has bank 
stock valued at 369 dollars, and he has in cash 850 dollars. 
"How much is he wortli? Ans. 9115 dollars. 

55. Required the number of inhabitants in the New England 
States. By the census of 1850 there were in Maine 588,169, 
in New Hampshire 317,976, in Massachusetts 994,514, in 
Rhode Island 147,545, in Connecticut 370,792, and in Ver- 
mont 314,120. Ans. 2,728,116. 

56. Required the number of inhabitants in the Middle States, 
including the District of Columbia. In 1850 there were in 
New Vork 3,097,394, in New Jersey 489,555, in Pennsylvania 
2,311,786, in Delaware 91,532, la Mai7hLnd 583,034, and in 
the District of Columbia 51,687. Ans. 6,624,988. 

57. Required the number of inliabitants in tiie Southern States. 
In 1850 there were in Virginia 1,421,661, in North Carolina 
869,039, in South Carolina 668,507, in Georgia 906,185, and 
in. Florida 87,445. Ana. 3,952,837. 

58. Required the number of inhabitants in the South-Western 
States. In 1850 there were in Alabama 771,623, in Mississippi 
006,526, in Louisiana 517,762, in Texas 212,592, in Arkansas 
209,897, and in Tennessee 1,002,917. Ans. 3,321,317. 

59. Required the number of inhabitants in the North-Western 
States and Territories. In 1850 there were in Missouii 682,044, 
in Kentucky 982,405, in Ohio 1,980,329, in Indiana 988,416, 
in Illinois 851.470, in Michigan 397,654, in ■Wisconsin 305,391, 
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ill Iowa 192,214, in California 92,597, and In the Territories 
92,29». Ans. 6,564,818. 

Aet, §1. Metiiod of adding two or more columns at a single 
operation. 

Ex. 1. Wasliicgton lived 68 years; John Adams, 91 years 
Jefferson, 83 years ; MadisoQ, 85 years. AVliat is the sum of 
the years ttey all lived ? Ans. 327. 



Beginning with the number last written 
down, we add the units and tens, thus ; 85 
and 3 equal 88, and 80 equal 168, and 1 
equal 169, and 90 equal 259, and 8 equal 
267, and 60 equal 327, the sum Bought. 
In like manner may be added more than 
two columns at one operation. 



1234 


2345 


8456 


7891 


5678 


5678 


6789 


7891 


1356 


3215 


9012 


1023 


3456 


7891 


6789 


3456 


4456 


7891 


2345 


3214 


7890 


7890 


3456 


6789 


1234 


1345 


1234 


7890 


1234 


3789 


6789 


5678 


1378 


567S 


1S79 


3216 


9012 


8123 


9123 


9008 


7890 


3456 


4567 


4567 


1071 


1030 


7890 


8912 


8912 


7163 


7055 


1345 


3456 


3456 


6781 


5678 


6789 


7891 


7812 


1780 


1234 


3456 


3456 


3456 


3007 


5678 


7890 


7891 


7812 


5617 


9001 


5678 


3783 


3713 


4456 


2345 


9012 


1237 


7891 


3456 


6789 


3456 


7891 


1357 


7891 


1030 


7800 


1007 


9009 


3070 


7816 


1234 


5670 


8765 


4567 


1781 


5678 


1234 


4321 


3450 
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hm™. m.] EUBTRACIION. 

* III. SUBTEjVCTION. 
BIental Exercises, 

Art. 25. Wnns it ia required to find tte d 
two numbers, the proems is called tiubtract'ion. The operation 
is the reverse of addition. 

Ex, 1, John has 7 oranges, and his sister but 4 ; how manj 
more has John than his sister 1 

Illdstrahon. — We first inquii-e what number added to 4 
will make 7, From addition we learn that 4 and 3 aie 7 ; con- 
sequeiitly, if 4 oranges be taken fi-om 7 oranges, 3 will remain 
Hence John has 3 oranges more than his sister, 

SUBTRACTION TABLE. 



1 friiia » leaves 2 
] from 4 li^aves B 

1 from 10 leav«a 9 
1 from 11 leaves 10 

lfi^"lBleaI^li 


3 from 2 leaves 

2 from 8 leaves 1 

3 from Oleuves S 
a from e leaves 4 

3 from 10 leaves 8 
3 from 12 leaves 10 


3 from 3 leaves 

a from 9 leaves 6 
IfiSill^™ 8 


4fiTim 7 leaves 3 
4 Stoa 10 leaves 6 

4 ft-om H leaves 10 
4 b^ IS leaves 12 


ErrDm e leaves 
6ti™i Ototvea 1 

6 from 10 leaves b 
B from 11 leaves B 

& fi-om IS leaves 8 

fi (r^ 16 leaves 11 
6 from n leaves 12 


8 from Heaves 
flftum S leaves 

6 from 10 leaves 

6 from 12 leaves 

6 ll™i 18 leaves 
8 from II leaves 1 
e from IS leaves 2 


frZ 9 lea™ 2 
hwn 10 leaves 8 

from 12 leaves 8 
from 13 leaves 8 
I ft™ 14 leaves 7 
Jfroml6 1eavi« 8 

7 from 19 loaves 12 


S from 10 1^™ 2 
a from 11 leaves 3 

S(rDml3 1^vea 6 
8 from 14 leaves 6 

B from 17 leaves 9 
8 (mm 13 leaves 10 
8 from 19 leaves U 
8 from 20 leaves 12 


BfrZialeavfs 4 
9taim 14 leaves 6 
9 n™.) 16 leaves 6 

rrmo 20 l^vsi 11 
e tiuui 21 leaves 13 


OfTom leaves 
ivoa 1 leaves 1 
Ofram 2 leaves 2 
Ofrnm S leaves 8 
Ofmm 4 leaves 4 

from 16 leaves « 

ftnm IS leaves 8 
from 19 leaves C 


11 Icaca 11 leaves 
11 fr-om 12 leaves 

I ftwn 14 leaves 
! from 16 leaves 
1 from 10 leaves 
from 17 leaves 
1 from la leaves 
1 hum 19 leaves 

1 from 21 leaves 1 


12 from 13 leaves 1 

2lhSlSl^™ 8 
3 from 16 leaves 4 
2ft™alTleaves 6 

13 f™ 20 J™ 8 

12 from 23 leaves 11 
12 fi^m 2i leaves 13 



sublractinii teaoh ? Of vr 
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2b snBTRACTION. [Sect. ilL 

2. Thomas tad five oranges, and gave two of them to John 
how many Lad he left? 

3. Peter tad sis marbles, and gave two of them to Samuel • 
how manj tad he left ? 

4. Ljdia had four cakes ; having lost one, tow many had she 
left? 

5. Daniel, taving eigtt eenta, gives three to Mary; tow 
many has te left? 

6. Benjamin had ten nuts; te gave four to Jane, and three 
to Emily ; how many had he left ? 

7. Moses gives eleven oranges to John, and eight to Enoch ; 
tow many more hag John than Enoct ? 

8. Paid seven dollars for a pair of hoofs, and two dollars for 
shoes; tow much did the bootfl cost more than the shoes? 

9. flow many are 4 less 2 ? 4 less 1 ? 4 less 4 ? 

10. How many are 4 less 3 ? 5 less 1 ? 5 less 5 ? 

11. How many are 5 leas 2 ? 5 less 3 ? 5' less 4 ? 

12. How many are 6 less 1 ? 61eaa2? 61es34? 61ess57 

13. How many are 7 less 2? 71esa3? 7h •- -■ 



14, How many are 8 less 


6? 8 less 5 7 


8 less 27 8 leas 47 


less 17 






15. How many are 9 lea 


2? 9 less 4? 


9 less 5? 9IeBa71 


leas 3 ? 






16. How many are 10 1 


ss 8? lOles. 


77 10 less 5? 10 


ss3? 10 less 17 






17. How many ate 11 1 


ss 9 7 11 less 


7 7 11 less 5 7 11 


^3? H less 4? 






18. How many are 12 less 10 ? 12 less 


8 7 12 less 6 7 12 



12 leas 7 ? 

19. How many are 13 less 11? 13 less 10? 13 less 7? 
13 less 9 ? 13 less 5 ? 

20. How many are 14 less 11 7 14 less 9 ? 14 leaa 8 7 14 
ease? 141ess7? 141ess37 

21. How many are 15 le^ 27 15 less 4 ? 15 less 5 ? 15 
ess 7? 15 less 9? 15 less 137 

22. How many are 16 Jess 3 7 16 less 4 ? 16 less 7 7 16 
ess 9? 16 less 117 16 leaa 15? 

23. How many are 17 less 17 17 less 3 7 17 less 5 7 17 
leaa 7 7 17 leaa 8? 17 less 127 

24. How many are 18 less 27 18 leaa 47 IS less 7? 18 
ess 8? 18 less 10? 18 less 127 

25. How many are 19 less 1 ? 19 less 3 7 19 leas 5 7 19 
ess 7 7 19 leaa 9? 19 leas 16? 
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26. How many are 20 leaa 67 20 less 8 7 20 less 9 ? 20 
less 12 ? 20 leaa 15 ? 20 less 19 ? 

27. Bought a Iwrse for 60 doUara, and sold Hm for 90 dol- 
lars; hDW much did I gain? 

IiLTiSTEiTiON. — Wc may divide ihe two prices of the horse 
mto tens, and subtract the greater from tke less. Thus 60 
equals 6 tens, and 90 equals 9 teas ; 6 tens from 9 tens leave 3 
tena, or 30. Therefore I gained 30 dollars. 

28. Sold a wi^n for 70 dollars, which coat me 100 dollars ; 
how much did I lose ? 

29. John travels 30 miles a day, and Samuel 90 miles ; wliat 
is the difference? 

30. I have 100 dollars, and after I shall have given. 20 to 
Benjamin, and paid a debt of 30 dollars to J. Smith, how many 
dollars have I left ? 

31. John Smith, Jr., had 170 dollars; he gave his oldest 
daughter, Angeline, 40 dollars, his youngest daughter, Mary, 
50 dollars, his oldest son, James, 30, and Jiis youngest son, 
William, 20 dollars ; he also paid 20 dollars for his tases ; 
how many doUara had he remaining? 

Aet. 26i Ike pupil, having solved the preceding (questions, 
will perceive, that 

SuBTitiOTiON is the taking of one number from anottcr to find 



When the two nurabers are unequal, the larger is called the 
Minitc?id, and the less number the Suhtraheiid. The answer, 
or rnunber found by the operation, is called the Difei-ence, or 
Semainder. 

HoTE.— The words minitenii and suiiroAcnrf are dotived from two Latin 
words ; tiie former from miituendum, which signifiea to be diminished or 
made less, aud the latter from eubtrahendam, which meana lo ie «i6- 
tracted or talcen away. 

Art. 27. Signs, — Subtraction is denoted by ft short hori- 
zontal line, thiis — , signitying minus, or less. It indicates that 
the number following is to be taken from the one that precedes 
it. The expression 6 — 2 = 4 is read, 6 minus, or less, 2 is 
equal to 4. 

Qdeetiohs. — Art. 28. What is subtraotion 7 What is the sreatomnmbM 
called J What is the kb^ namber oalleil! What tlie answer; — Art. 2T. 
"What is the sign of subtraotioal What does it signify and indicate 1 
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'2B SUBTUACl'ION. [Sec. ni 

ExEEaSES rOR KHB Slate. 
Abt. 28i Method of operation, ■when the numbera are large 

and each figure in the subtrahend is less than the figure aboye it 

in the minuend. 

Ex. 1. Let it be reciuired to take 2i'^ fi im 408 and to find 

their difference. ^.ns 223 

opEKSTi s ^^ place the luM numbei under the 

Minuend 468 ' greater, umta miilor units, tana under 
Q V. „i.^ ;i o ,1 r; t^is? ^<^-y *n<l dm« a line balow them 

Bubtirima 245 y,^ ;^^^ j^,„ „ „„ „,j, j,„j^ ,„j 

Kemaindor 2 2 S ^^7' ^ unita from H units leave 3 units, 

and write the 3 in umta' pliLe biluw 
We then say, 4 tens from 6 tens leave 2 tens, and -wiite the 2 in 
tens' piMB below ; and proceed with the neat figure, and sftj, 2 hun- 
dreds from 4 hundreds leave 2 hundreds, which we write in hun- 
dreds' place below. IVe thus find the difierence to be 223. 

Art. 29. First Method of Proof.— AdA the remainder and 
the subtrahend together, and 'their sum will bo equal to the 
minuend, if the work is right, 

Thismethodofproof depends on the principle. That tlie greater 
of cmy two numbers is eqical to the less added to the difference 
between them. 

EXA.MI'LES EOR PbAOTICB. 

2. 2. 3. S. 



Minuend 5 4 7 
Sul>trahend 2 3 5 


547 
235 


986 
763 




986 
763 


Remainder 312 


312 


223 




223 




Min. 5 4 7 




Mil 


1. 9 80 


4. 
From 6 8 4 
Take 4 6 2 


7 35 
523 


6. 
8C4 
651 




94'S 
746 



8. A farmer paid 539 dollars for a span of fine horses, and 
sold them for 425 dollars ; how mueh did he lose ? 

Ans. 114_dol!nrs. 

9. A farmer raised 896 biwhela of wheat, and sold 6 1 5 bushels 
of it ; how much did he reserve for his own use 7 

Ans. 221 bushels. 

QneSTiOKa. ■— Art. 28. How aro nnmheraarrfingcd for subtraelinn ? Wliere 
do you begin to euhtract f Wlij ? Wiore do yoo wi-ilc llie dlffei-cn^e ! — 
Art. 29. Whatifi the first metbortofproviogflubtraotionT IVhaC is the reason 
nf tMs proof, or on what priuoiple doss il depend ? 
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10. A gentleman ga¥o bis eon 3692 dollars, and Ma daughter 
1212 dollars leas ttaa Ms son ; liow muct did Ms daughter re- 
ceiye? Ana. 2480 dollars. 

Art. so. Meliod of opemtioa when any figure in the sub- 
trahend is greater than the figure above it in the minuend. 



in ny m m ( 

OS. We first take the 2 unitsfrom the 4 units, 

M n nd b '*4 andfindths difference tohe 2 nnits, which we 

Sb hnl342 writa under the figure Huhtraoted. We then 

I. 1 n a ' n PTOoecd to tafee the 4 teas from the 2 teua 

Rema nd 2 8 2 above it ; hut we here find a difficulty, since 

tl 4 g t tJ n 2, and cannot be subtracted from it. We there- 

foie add 10 to the 2 tens, which makes 12 tens, and then Bubtraioi 

the 4 Irom 12, and 8 tens remain, which we writa below. Then, to 

compensate for the 10 thus added to the 2 in the minuend, we add 

one to the 3 hundreds in the nest higher place in the subtrahend, 

which makes 4 hundreds, and subtract the 4 from 6 hundreds, and 



.. hundreds remain. The remainder, tl _ . ., 

The reason of tliis operation depends upon the self-evident truth. 
That, if any two nvmhers are equdly increased, their difference remains 
the same. In thia esample 10 tans, equal to 1 hundred, were added 
!0 the 2 tens in tlie upper number, and 1 was added to the 2 hun- 
ireda in the lower number. Now, since the 3 stands in the hun- 
dreds' place, the 1 added waa in fact 1 hundred. Henoe, the two 
numbers being equally increased, the difference is the same. 



Art. si. From tbe precedm^ examples and illuati'ationa in 
subtraction, we deduce the following general 

EcLB. — Place the less racmher under the greater, so that units of the 
same order shall stand in the same column. 

Commenanff at the right hand, subtract each figure of the subtra- 
hend from the ^fyare above it. 

If any figure of tlie subtrahend is larger than the figure above it 
in the minuend, add 10 to that figure of the minuend before sjAtracting, 
and then add 1 to the need figure of the siiilrahend. 

QdeSTIOHS Art. 30. How do jon proceed when a Bgnra of tho subtra- 

hend ia larger tJian the ons above it in too minuena 7 How do jou oompea- 
BtttB for the 10 wbloh ia luJded to the minnand ? What ia the reaaou for this 
addition to the minuend and Bubtrahand? Howdoea it appear that the I 
added to the aabtrahend equals tlie 10 added to tho minnond? Whrnt is tie 
addition of 10 to the minuend Bometiracs called ? The addition of 1 to tho 
eabkahend ! — Art. 31. What is the general rale for subtraction ? 
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SUBTKACTION. 



{Sec. lit. 



Art. 32. Seamd Method of Proo/. — Subtract the remain- 
der or difference from the minuend, and tie result will he like 
the Bubtriihend if tlie work is right. 

This method of proof depends on the principle. That the 
smaller of any two numbers is equal to the remc ' ' 
btj subtracting their difference from the greater. 

Examples fob Practice. 



Minuend 3 7 6 
Subtrahend 16 7 

Remainder 209 


376 
167 


531 
389 

142 


531 
389 

142 




Sub. 167 


Sub. 


, 389 


4. 

From 9 7 8 
Take 19 9 


5. 

67158 
14339 

52819 


6. 

14711 
9197 

5514 


7. 

100000 
00909 


Ans. 779 


9091 


8. 

From 6 7 8 9 5 
Take 19 9 9 9 


9, 

456798 
19 8 9 9 


10. 

765S21 
177777 


11. 

5 5 5 5 5 5 

177777 



14. From 671111 take 1 

15. From 1789100 take 8 

16. From 1000000 take 9 

17. From 9999999 take 1607. Ans. 9998392. 

18. From 6101507601061 take 3806790989. 

Ans. 6097700810072. 



.—Alt. 3% ■VVbol 
reason for thia m 
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19. Fi-om 8054010657811 take 76909748598. 

Ans. 7977100909213. 

20. From 7100071641115 take 1007U78. 

Ana. 7100061569937 

21. From 501505010678 take 7940905S9. 

Ans. 500710920089. 

22. Take 99999999 from 100000000. Ans. 1. 

23. Take 44444444 from 500000000. Ans. 455555566. 

24. Take 1234567890 fVom 9987654321. 

Ana. 875S0 86431. 

25. From 800700567 take 1010101. Ans. 799690466. 

26. Ta,ke twcntj-five tkousand twenty-five from, twenty-five 
millions. Ana. 24974975. 

27. Take nine thousand ninety-nine from ninety-nine thou- 
sand. Ans. 89901. 

28. From one hundred ono millions ten thousand one hundred 
one take ten millions one hundred one thousand and ten. . 

Ans. 90909091. 

29. From one million take nine. Ans. 99991. 

80. From tliree thoasand take thirty-thTeQ. Ana. 2967. 

31. From one hundred millions take five thonaand. 

Ans. 99995000. 

52. From 1,728 dollars, I paid 961 dollars; how many re- 
maiul Ans. 767 dollars. 

53. Our national independence was declared in 1776; how 
many years from that period to the close of the last war with 
Great Britain, in 1815 7 Ans. 39 years. 

34. The last transit of Vonua was in 1769, and the nest will 
be in 1874 ; how many years will intervene 7 

Ans. 105 years. 

35. The State of New Jersey contains 6851 square miles, and 
Delaware 2120. How many more square milea has the former 
State than the latter? Ana. 4731. 

36. In 1840 the number of inhabitants in the United States 
was 17,069,453, and in 1850 it was 23,191,876 ; what was the 
increase? Ans. 6,122,423. 

37. In 1850 there were raised in the State of Ohio 56,619,608 
bushels of corn, and in 1853, 73,436,690 b.ishols ; what was ihe 
increase? Ans. 16,817,082 bushels. 

38. By the census of 1850, 13,121,498 bushels of wheat were 
raised in New York, and 15,367,691 bushels in Pennsylvania; 
how many bushels in the latter State more than in the fui-mor? 

Ana. 2,240.193 busbela. 
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39. The city of New York owes 13,960,856 dollars, and 
Boston owea 7,779,855 dollara; how much more does New York 
owe tkiE Boston? Ans. 6,181,001 dollai'S. 

40. From five tiuidred eighty-one thousand take tliree thou 
sand and nincty-sk. Ans. 577,904. 

41. It was ascertained by a tran^t of Venus, June 3, 1769 
that the mean distance of the earth from the sun was ninety-five 
millions one hundred seventy-threo thousand one hundred twenty- 
seven miles, and that tte mean distajico of Mara from the sun 
was one hundred forty-five millions fourteen thousaiid one hun- 
dred forty-eight miles. B«quired the difference of their distance 
from the sun. Ans. 49,841,021 miles. 

Art. 3S< Metfi.od of subtracting when there are two or more 
subtrahends. 

Ex. 1. A man owing 767 dollars, paid at one time 190 dol- 
lars, at another time 131 dollara, at another time 165 dollars; 
how much did he then owe? Ans 201 dollars. 

riflST OI'BIllTlOB. SECOND OFBHiTlON, lU thO firSt Op- 

Jioiiars, Dollars. eration, theseveral 

siiblTohends , hav- 
ing been properly 
placed, are added 
for a single sititra- 
hend, to be taken 
from the minuend. 
In the second, the 
subtrahends are 
svitracled, as they 
, gwith ucite, 5 and 1 equal 
; passing to tens, 5 and 9 and 3 
equal 17 tens ; reeetvine the left-hand figure to add in \rith the 
figures irfUie subtrahends in the next column, the right-hand figurn, 
7, being larger than 6 tens of the minuend, we odd 10 to the 6, and, 
subtracting, have left 9 tens ; and, pasEing to hundreds, we add in 
the left-hand figure 1 reserved from the 17 tens, and also add 1, 
efjoal 10 tens, to compensate for the 10 added to the minuend, and 
with tlie other figures, 1 and 1 and 1 equal 5 hundreds, which, taktn 
Irom 7 hundreds, leave 2 hundreds ; and 201 aa the answer sought. 

2. E. Webster owned 6,765 acres of land, and he gave to hia 
oldest brother 2,193 acres, and his uncle KoUins 1,981 acres ; 
how much has he left? Ans. 2,588 acres. 

3. The real estate of James Dow is valued at 3,769 dollars, 
and his personal estate at 2,648 dollars ; he owes John Smith 
1,728 dollars, and Job Tyler 1,161 dollars; how much is Dow 
worth ? Ans. 3,1>28 dollars. 



Minuend 7 6 7 


Minuend 


767 


TTT 

190 
155 


SuUiahcnds- 


(TIT 

noo 

^155 


Subti-abcnd VTQ 


Itemiind i 


291 


Eemainder 291 






0, which from 7 unite leaves 1 unit ; passing 
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MULIIPLKATJON. 

<i IV. MULTIPJ.ICATION. 



Mem 



. EXEUCISES. 



AuT. S4. When any ntmibor is to be added to itself several 
times, tlie operation may be shorteneii by a process called Multi- 
plication. 

Ex. 1, If a man can earn 8 dollars in 1 week, what will ho 
earn in 4 weeks? 

ItLuBTBATiON. — It is evident, since a man can earn 8 dollars 
in 1 week, in 4 weeks lie will earn 4 times as much, and the 
result may be obtaineil by addition ; tlius, 8 + 8-j-8-f-8 = 32; 
or, by a more convenient process, by setting down the 8 but once, 
lultiplying it by 4, the number of times it is to be repeat 



thus, 4 ttmoa 8 arc 32. Hence in 4 weeks he will 
dollar 



»rn 32 





S [lines a are 6 
atiS^lO.^ BO 


4(iiiies e«« Bl 
ItlimalOare 40 


Stlmca flare W 

Slimes 8 are 40 
'3 times Oare 45 
fitlmeelOare 60 

§ci^l:iare flO 


eumes lare e 


7tbm9 lare 7 

Itiinei 9 ere 63 
T.liiowiaate a* 


Stlmeg lare S 
Slimea are 40 

%t.!^a r« SO 
atlnuallare B3 


9 limes 2u" 13 

Btiln« 6 are 45 
9Ura°s 7^ 83 

B times 10 am on 
ft limes Vi ate IDS 


times 3^ BO 

otillles 6 ail ea 
Oti,na 7 are 7U 
0Ulll=9 Sbtb 80 


w tool 1U« lis 


ntjnee S ars 68 
11 times !1 aiii I'il 


la times 4 lire 43 

la times Bare 06 
\i uiTies S are lOg 


11 Limss a are aa 
11 ;iin« 3 are E3 

U lima b ^ 66 


12 times Bare 21 
la times San SO 



if ndiliiig a Bu-Jiiicf t 
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34 MULTIPHCATION. [Sect. IV, 

2. What cost 5 barrels of flour at 6 dollars per barrel? 

Iliustiuitios. — If a bai-rel of flour cost 6 dollars, 5 barrels 
will cost 5 times as muoli ; 5 times 6 are SO. Hence 5 barrels 
of flour at 6 dollars per barrel will cost 30 dollara. 

3. What cost 6 bushels of beans at 2 dollars per bushel? 

4. What cost 5 quarts of cterriea at 7 cents per quart? 

5. Wlat will 7 quarts of vinegar cost at 12 cents per quart? 

6. What cost 9 acres of land at 10 dollars per acre? 

7. If a pint of currants cost 4 cents, what cost 9 pints? 

8. If in 1 penny there are 4 fartkings, how many in 9 pence? 
In 7 pence? In 8 pence? In 4 pence? In 3 pence? 

9. If 12 pence make a shilling, how many pence in 3 sliil- 
lings? In 5 killings? In 7 shillings? In 9 shillings? 

10. If one pound of raisins cost 6 cents, what cost 4 pounds? 
8 pounds? pounds? 7 pounds? 8 pounds? 9 pounds? 
10 pounds? 12 pounds? 

11. In one acre there are four roods; how many roods in 2 
iKires? In 3 acres? In 4 acres? In 5 acres? In 6 acres? 
In 9 acres? 

12. A good pair of boots is worth 5 dollai-s; what must I 
give for 5 paii-s 7 For 6 pairs ? For 7 pairs ? Foi' 3 pairs ? 
For 9 pairs? 

13. A cord of good walnut wood may be obtained lor 8 
dollars ; what must I give for 4 cords ? For 6 cords ? For 9 
cords? 

14. What cost 4 quarts of milk at 5 cent a quart, and 8 
gallons of vinegar at 10 cents a gallon? 

15. If a man earn 7 dollars a week, how much will he earn 
in 3 weeks ? In 4 weeks ? In 5 weeks ? In 6 weeks ? In 7 
weeks ? In 9 weeks ? 

16. If 1 thousand feet of boards cost 12 dollai-s, what cost 4 
thousand? 5 thousand? 6 thousand? 7 thousand? 9 tlion- 
sand? 12 thousand? 

17. If B pairs of shoes buy 1 pair of boots, how many paira 
of shoes will it take to buy 7 pairs of boots ? 

13, If 5 bushels of apples buy 1 barrel of flour, how many 
bushels of apples ai-e equal in value to 12 barrels of flour? 
19. If 1 yard of canvas cost 25 cents, what will 12 yards 

Illdetratios. — The number 25 is composed of 2 tens and 
5 units ; 12 tLmes 2 tens are 24 tens ; and 12 times 5 units are 
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60 units, or 6 tens , 24 tens added to 6 tens make 30 tens, or 
300. Tlierefore, 12 yards will cost 300 oenta, or 3 dolkra. 

20. In 1 pound there are 20 shillings ; how many shillings in 
3 pounds 1 In 4 pouncia ^ In 6 pounds 7 

21. A gallon of molasses is worth. 25 cents ; what is the 
value of 2 gallons 7 Of 3 gallons 7 Of 4 gallons ? Of 5 
gallons 7 Of 6 gallons ? Of 9 gaUons 7 

22. If 1 man earn 12 dollars in 16 days, how much would 
10 men earn in tlie 9am.e time 7 

'23. If a steam-engine runs 28 miles in 1 hour, how far will it 
run in 4 iioui-s 7 In6iiours7 In 9 hours 7 

24, If the earth turns on its axis 15 degrees in 1 hour, how 
&,r will it tui'u in 7 hours ? In 11 tours ? In 12 hours 7 

25, In a certain regiment there are 8 companies, in each 
company 6 platoons, and in each platoon 12 soldiers ; how many 
soldiers are there in the regiment ? 

26, If 1 man walk 7 miles in 1 hour, how far will ho walk 
in 8 hours 7 In 9 hours 7 In 11 hours ? In 12 hours 7 In 
20 hours 7 In 30 hours 7 

Art. 35. The learner, having performed the foregoing ques- 
tions, wUl perceive that 

MuLiiPLiCATioiT is the proeeea of taking a, number as many 
times as there are units in another number. 

In multiplioation three terms are employed, called the Multi- 
jiicand, the MuUipHeTf and the Froduct. 

The muliipHcand is the number to be multiplied or taken. 

The Tmdtiplier is the number by which we multiply, and 
denotes the number of lames Hie multiplioand is to be taken. 

The product is the result, or number produced by the multi- 
pli nation. 

The multiplicand and multiplier are often called tactoks. 

SroNS. — The sign of multiplication is formed by two short 
lines crossing each other obliquely; thus, X- It shows that 
the numbers between which it is placed are to be multiplied 
together ; thus, the expression 7 X 5 = 35 is read, 7 multiplied 
by 5 is equal to 35. 

Qdkstions. — Art, S5. 'Wliiit is multiplioation T Wliat three tanna are 
emplojeilT Wlat is tlie multiplioand? What is the multiplier! Whatia 
the product? What are the multiplinsnd and multiplier often oaJled? 
What i? the sign of mulljplioation ? What dnss iS show 7 
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ExEBCiSES rOE THE Slate. 

Art. 38, Method of operation wlieu the multiplier floes not 
Gscced 12. 

Ex. 1. Let it be required to multiply 175 by 7. 

Ans. 1225. 
nT 1 ■ 1- opraiiTioH, Haying written the multiplier under 

Multiplioaad 17 5 the unit figure of the muUiplifiinid, we 
Jlultiplier 7 multiply the 5 unita by 7, obtuining 35, 

and set down the 5 units direcllj under 

Product 12 2 5 the 7, and reserve the 3 tens for the tens' 

column. We then multiply the 7 tens 
by 7, obtaining 49, and, adding die 3 tens which were resei-vefl, we 
have 53 tens, or 5 hundreds and 2 tens. Writing down the 2 tens, 
and reserving the 5 hundreds, we multiply J bj 7 ; and, adding the 
reserved 5 hundreds, we hiive 12 hundreds, which ive write down in 
full, and the product la 1225. 



flfuUiply 
By 



Examples e 

2. 
8766 



I Practice, 

3. 

4567 



5G807 4789S 61657 89766 
5 6 7 9 

284035 287358 431599 807885 

9. Multiply 767853 by 9. Ans. 6910677. 

10. Multiply 876538765 by 8. Ans. 7012310120. 

11. Multiply 7654328 by 7. Ana. 53580296. 

12. Multiply 4976387 by 5. Ana. 24B81935. 

13. Multiply 8765448 by 12. Ans. 105185376. 

14. Multiply 4567839 by 11. Ans. 50246229. 

15. AVhat cost 8675 barrels of flour at 7 dollars per barrel ? 

Ans. 60725 dollars. 

AtwhisB hund do you begin to multiply 7 Wbj? Where do jou itrite the 
Sret or rlgbt'bniid figure of the produot of each tgaie lu die DiultiplicQud 1 
Wby? What is done with the tens or left-hand figure or eaoh product? 
Row, then, do 70U proceed when the multiplier does not exseed 12 7 
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16. "WTiat cost 25384 tons of hay at 9 dollars per ton 7 

Ans. 2'28456 dollars. 

17. If, on 1 page in tiiis book, ttere are 2538 lottera, how 
many are there on 11 pages 1 Ans. 27918 letters. 

Akt. 37. Method of operation when the multiplier ex- 
.ceeds 12, 



opERATras. ^e writa the multipKer under the 

Multiplicand 7 6 8 multiplicand, and proceed to multiply 

Multiplier 2 4 ^^ multiplicand by 4, the unit figure of 

the multiplier, precisely as in Art. S6. 

8 5 2 We then, in like manner, multiply the 

15 2 6 multiplicand by the 2 tens in the mul- 

tiplier, taking care to write the first figure 

Product 18 812 oBtained by this multiplication in tens' 



two multipJications, ana placed as in the operation, we have the full 
product of 763 multiplied by 24, wMch is 18312. 

Art. 38, The preceding examples sufficiently jlhstrate the 
principle and method of multiplication; tenoe tie following 
general 

EntB. — Write the tnvMpUer wider the multiplicand, arranging 
units under units, tms under fens, <^e. 

MtdHply each jl^re of the multiplicand iy each figure of the midli- 
pli^ beginning with the riglit-liond jigure, writing the Tight-hand figure 
of each product under the Jigure multiplied, and adding the lefi-hand 
figure or figures, if any, to the succeedmg product. 

If the muUipUer consists if More Hum one figure, ike rigki-hand 
figure of each pardal product must be placed directly under the figure 
of the multiplier that produces it The s m of the part al products 
wiU be the whole product re/utred 

Note, — When there are cipbera between tha s gn m^nt figures of fho 
mollipliar, paaa over thom in 11 e opeiation mid mult p y bj the signiS- 
oant figurfs only, remembermg to set the fi st hnnie (f the pruiuot 
directly under the figure of the multpher that proln esit 

QuBsnosB. — Art. 37. How do you prooeed wlen tliB multiplier eicooda 
12T Where do yoQ aet bhe flrat figure of eaoh partial pruduo[7 WhyT 

How is the tnio product fouad? — Art. '= ""-■■' -- "• ' — '- '-- 

multiplioivtion t When thgre are oiphoi, 
the uiultjpllei:, huiv do you proceed 1 
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as MlILTiPLIUA'nON. [Sect. IV, 

Art. §9, First Method of Proo/. — Multiply the multipHer 
hy tlie multiplicand, and if the result is like the first product 
the woi-k is supposed to be right. 

The reason of thia proof depends on the principle, Thai, when 
two or more rtumiers are midtiplied together, the product is the 
same, wJiatever the order of multiplying them. 

Ex. 2. Multiply 7895 hy 56. Ans. 442120. 

Multiplicand °lt^t 6 V 

Multiplier 56 7895 

47370 280 

39475 504 

Product 442120 ^^\^ 



Product 4 4 212 

Note. — The common mode of proof in business is to divide tiie proiJnot 

bj tlio muldplier, and, if the worl: is right, the quotient will be Site the 

multiplioind This mode of proof anticipatea the principi« of rlivision, 

and iLeiBfoie cannot be empi jed without i pre\ioua knowledge ol that 

Art 40, S«wm? Method ff Proof — Begin at the left hand 
of the multiplieind, and add toj^ther it? successive figures 
towaid the right till the sum obtained equ'ils oi ezi"eels the 
number nine If it equals it diop the nine, and begin to add 
again at this point and piooeed till you obtain a sum njual to, 
or gieater thiji nine If it esi-ei,ds nine drop the nine as 
befoie and cairy the esees^ to the leAt figure and then con- 
tinue the 1 1dition is before Proceed in this wvj till you have 
added all the figures in the multiihcind and lejectLl all the 
nines contained m it, and write the final eiee=s at the right band 
of the multiplioajid 

Pioceed m the sime minnei with the multiphii and wiite 
the final escesa under that of the multiplicand Multiply thL^e 
esoes'ieH together, and place the esceas ot nines in then pioduct 
at the light 

Then piOLted to find the excess of nines in the product 
obtained by the oiiguial opeiition, and, if tne work is ri;;hl, 

QoEsnoNS — ^rt 3<> H"W a mult plication provtd bj the Br=t m»thud 7 
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Bbm. IV-l MDLTIPUCATION. 39 

the excess thus found will he equal to the excess contamed iu 
the product of the above esoesHes of the multiplicand and multi- 
plier. 

Ex.3. 

Miiltiplioand 
Slaltiplier 

12345 48 = 3-, 
37035 
24 690 ipi.oof, 

24690 I 

Pi ,duct 27541695= 3J 

HOTB. — f hia method of proof, though perhaps Buffioieutlj Burs for 
common purposes, i9 not alnaya a. t«st of tiie oorrectness of an operation. 
If two or mora figures in tie work should be transpoaed, or the value of 
one figure be just as maah too great us another is too smalli op if a nine be 
set down iu the place of a cipher, or the oontiary, lie exceus of nines trill 
be the eiiiue, and still the work mij not be correct. Such » balaaoe of 

Examples for Pbaciice. 



Multiply 6 7 8 9 6 
By 3 6 


78956 
47 


407370 
203685 


552692 
315824 


Ans. 2 4 4 4 2 2 


8710932 


6. 
Multiply 8 9 3 2 5 
By 901 


7. 

47896 

2008 


89325 
803925 


383168 
95792 


Ans. 80481825 


96175163 



8. What cost 47 hogsheads of molasses at 13 dollars per 
hoffihead? Ans. 611 dollars. 

9. What cost 97 oxen at 29 dollars each ? 

Ans. 2813 dollars. 
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40 MULTIPLICATION. [Sect. IV. 

10. Sold a farm oontaimng 367 acres, at 97 dollars per acre 
wliat waa the amount? Ans. 35599 dollars. 

11. An army of 17006 men receive eacli 109 dollars as theii 
ammal pay ; what is tlie amount paid tlie wtole army ? 

Ans. 1853654 dollars. 

12. If a mechanic deposit amiually in the Savings Bank 407 
dollars, what wUl be the sum dopositod in 27 years ? 

Ans. 10989 dollars. 

13. If a man travel 37 miles in 1 day, how iar will ho travel 
in 365 days? Ana. 13505 miles. 

14. If there be 24 hours in 1 day, how many hours in 365 
days ? Ana. 8760 hours. 

15. How many gallons in 87 hogsheads, tJiere being 63 galloiM 
in each 7 Ans. 5481 gallons. 

16. If the espouses of the Massachusetts Legislature be 1839 
dollars per day, what will be the amount in a session of 109 
days? Ans. 200451 dollars. 

17. If a hogshead of sugar oontains 368 pounds, how many 
pounds in 187 hogsheads? Ans. 68816 pounds. 

18. Multiply 675 by 476. Ans. 321300. ' 

19. Multiply 679 by 763. Ans. 518077. 

20. Multiply 899 by 981. Ans. 881919. 

21. Multiply 7854 by 1234. Ans. 9691836. 

22. Multiply 3001 by 6071. Ans. 18219071. 

23. Multiply 7117 by 9876. Ans. 70287492. 

24. Multiply 376546 by 407091. Ans. 153288487686. 

25. Multiply 7001009 by 7007867. 

Ans. 49062139937803. 

26. Multiply five hundred and eighty-six by nine hundred 
and eight. Ans. 532088. 

27. Multiply three thousand eight hundred and five by one 
thousand and seven. Ans. 3831635, 

28. Multiply two thousand and seventy-one by seven hundred 
and six. Ans. 1462126. 

29. Multiply eighty-eight thousand and eight by three thou- 
sand and seven. Ans. 264640056. 

30. Multiply ninety thousand eight hundred and seven by 
one thousand and ninety-one. Ans. 99070437. 

31. Multiply ninety thousand eight hundred and seven by 
nine thousand one hundred and six. Ans. 826888642. 

32. Multiply fifty thousand and one by five thousand eight 
hundred and seven. Ans. 290355807. 

33. Multiply eighty thousand and nine by nine thousand and 
sisteen. Ans. 721361144. 
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Sbot. IV.J MULTIPLIOATION. 41 

34, Multiply foi'ty-aevea tliousaad and tliirteen by eighty 
thousand eight hundred and seven. Ans, 8798979491. 

Art. 41. A composite number ia one produced by multiply- 
ing together two or more numhera greater than unity or one ; 
thus, 12 is a composite number, since it is the product of 3 X 
i ; and also 24 is a composite number, since it is the product of 
2X3X4. 

A FACTOR of any number is a name ^vm to one of two or 
more numbers, whiek, being multiplied together, produce that 
number ; tJius, 3 and 4 are factors of 12, since 3 X 4 = 12. 
Art. 42i To multiply by a composite number. 
Es. 1. A merchant bought fifteen pieces of broadcloth, at 96 
dollars per piece ; how much did he pay for the whole 7 

Ans. 1440 dollars. 
The factors of 15 are 3 aad 
„' , ,, ■ c -I ■ ^- Now, if we multiply the 

9 6 dolls., price of 1 piece. price of one piece by the factor 

d 3 1 \ye get the cost of 3 pieces ; 

2 8 8 dolls., price of 3 pieces. f"^. ^''^' V "•"'■tlplymg &o 
. ' '^ ji =- . pug|. uf g pieces by tiie factor 

£ 5, it is evideEt we obtain the 

14 4 dolls., price of 15 pieces, "o^* °^ 15, the number of pieces 
■^ '^ bought, smoe 15 la equal to 5 

times 3. Hence we adopt the foOowing 

Enl^. — Multiply/ the multiplicand by one of the factors of the mul- 
tiplier, and the product thus obtained by another, and so on until each 
yf the factors has been used as a multiplier. The last product will be 
the answer. 

Note. — Tlie proSust of any number of faotorais the same in whatever 
order they are multiplied. Thua, 3 X 1 = 12, and 4 X 3 = 12. 

EsAKPiJS FOR Peacucb. 

2. Multiply 30613 by 25 = 5 X 5- Ans, 765825. 

3. Multiply 1469 by 84 = 7 X 12. Ans. 123396. 

4. Multiply 7546 by 81, using its factoi-s. Aas. 611226. 

5. Multiply 7901 by 125, usin^ its fSictors. -Ans. 987625. 

6. In 1 mile there are 63360 inches ; how many inches in 45 
miles ? Ads. 2851200 inches. 

7. If in one year there are 8766 hours, how many hours in 72 
years ? Ans. 631152 hours. 

QmtSTioire. — Art. 41. What is b composite numbar 7 Whal ia a factor of 
aaj nnmber ! — Art. 42. What are the factors of 15 ? How do wB multiply 
by a compoaita nninber! Repeat the cula. In what order must tko factors 
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42 MCLTIPLICATION. [Sbct. IV 

8. If sound moves 1142 ft 
m one minute 7 

Aet, 43. Wlien the multiplier is 1 wiiJi one or more ciphers 
amioxed to it, as 10, 100, &c. 

Es. 1. In 1 day there are 24 hours ; how many hours in 10 
days? In 100 days? Answers. 240, 2400. 

m 1^- 1- 3 aT'^™n'A ^''^ removal of a figure one 

Multiplicand 2 4 a 4 piaoe to the left inoreaees its 

Multiplier 10 100 value ten limes. (Art. 7.) If, 

Tij. jiinninrt then, we annes a, cipher to the 

Oi Ihm, 240, 2400. ,4,, ,j„„ i j,„„,a „J, pj^ 
to the loft, and its value is increased ten tEaea, or multiplied by 10. 
if two ciphers are annoscd, each fi^re is removed two placea to the 
lefl, and ite value is increased 100 tunes, or multiplied by 100 ; every 
additional cipher increasing the value ten limes. Hence the following 
Rule. — Annex to the miMplicand as many ciphers tw lias the mul- 
tiplier. The numiier tJma formed will be IM product reipdrcd. 

2. Multiply 2356 by 10. Ans. 23560. 

8. Multiply 5873 by 100. Ar^. 587300. 

4. Multiply 7964 by 1000. Ans. 7964000, 

5. MulUplj 98725 by 100000. Ans. 9872500000. 
Art. 44i When tJiero are oipliera on the right hand of the 

multiplier or multiplicand, or both. 

;Qg of land cost at 20 dollars per 
Aus 12,000 dollars. 

°^™°''' The multdpUcand may be resolved into 
Multiplicand & the factors 6 and 100, and the multiplier 
Multiplier 20 into the fiiotors 2 and 10. Now, it is evi- 

' dent (Art. 42), if these several factors be 

Product IJ multiplied together, they will produce the 

Bame product aa fie oi-iginal &ctors 600 and 20. Thus 6 X 2 — 12, 
and 12 X 100 = 1200, and 1200 X 10 = 12000, the same result as 
in the operation. Henee the following 

Qdbstiobs. — Art. 43. What le the effaet of removing a flguro one nlaoa 
lo Uio left? What ia ths affect of aniie:[ing a oiplier to nny flgura or nnraber ! 
Two oipliera f Ao. What ia the rule wlien Iho multiplier is 1 with oiphera 
anneiod ? — Art 44. How do you arrimgo tho figures for mulliplioailJoii, when 
thoro are olphera on tha rijjht hand of either the muldplior or mHlliiilioand, 
or botli I Whj docs multipljiug tta signiDcant figurea and anoexing the 
(ipherB produce the true product 1 
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MULTIPLICATION. 



Bulb. — "Write the significant figures of the trmlijpker under those 
of the muUiplkaTid, and muitiply them togeiher. To Iheir product 
' ' ■»- --- -.J the right of hoth multiphi.aad 



\ Practice. 



Multiply 
By 



Ads. 28113036800 49993593312000 

4. Multiply 8010700 by 9000909. 

Aes. 72103581726300. 

5. Multiply 700110000 by 700110000 

Ans. 490154012100000000. 

6. Multiply 4070607 by 7007000. 

Ana. 28522743249000. 

7. Multiply 4110000 by 1017010. 

Ans. 4179011100000. 

8. Multiply twenty-uiae millions two thousand nine hundred 
and nine by four hundred and four tbouaand, 

Ana. 11717175236000. 

9. Multiply eighty-seTeu millions by eight hundred thousand 
BCTen hundred. Ana. 69660900000000. 

10. Multiply one million one thousand one hundred by nine 
hundred nine thousand and ninety. Ans. 910089999000. 

11. Multiply forty-nine millions and forty-nine by four hun- 
dred and ninety thousand. Ana 24010024010000. 

12. Multiply two hundred milliona two hundred by two 
millions two thousand and two. Ans. 400400800400400. 

13. Multiply four millions forty tbousand four hundred by 
dree hundred three thousand. Ans, 1224241200000. 

14. Multiply three hundred thousand thirty by forty-seven 
thousand seventy. Ans. 14122412100. 

15. Multiply fiflioen millions one hundred by two thousand two 
hundred. Ans. 33000220000. 

16. Multiply one billion twenty thousand by one thousand 
one hundred. Ans. 1100022000000. 

QoEBTioB. — What is tte rule 7 
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4 V. DITISION. 
Mestal Exeucises. 
Aet. tS, Whek it is required to find how many times one 
Eumber contains another, tlie process is called Divisiou. 

Ex. 1. A boy taa 32 cents, which lie wishes to ^ve to 8 of 
his companions, to each an oqasl number ; how many must each 

Illustbatiow. — It is evident that each boy must receive as 
many cents as the number 8 ia contained times in 32. We 
tlierefore inquire what number 8 must be multiplied by to make 
32. By trial, we find that 4 ia the number ; because 4 times 8 
make 32. Hence 8 is contained in 32 4 times, and the boys 
receive 4 cents apiece. 

The following table should be studied by the learner to aid 
him in solving questions in division ; 





DITISION 


TABLE. 




2 ^ 4 2 tima 
am S S Ucoea 

lib 12 liineB 

2 In a Umes 
2 in 8 luoeB 
2 in 20 Kinea 
2 la 22 1 times 
a In 24 2 times 


S in a 2 amti 

8 in 21 7 liniBB 
3 la 24 8 limes 

3 la -SS 11 tomes 


1 In 12 3 Hmes 
4 la so 6 Uioes 
4 in 28 I times 
4 In 38 Oames 

4 in 48 12 tkaes 


6 in 26 fiUines 

6iS 36 7 11^1 
6 In 40 8 times 
ft Id 45 times 
ft in eo 10 times 
6 Id 66 11 times 
6 lo 80 M times 


Bin 13 3 times 

e m 54 « limes 
6 ia 60 10 Hmes 
8 in 6a 11 Umea 
a in 72 12 times 


7 In 21 S Umea 
T in 28 4 Kmea 
7 In 39 . D times 

In 03 times 


S in 8 1 Ume 
8 In 24 3 tima 

a in 72 e l|mea 
8 la 86 12 tipi3 


9 in B 1 time 

9 in El OttoS 
9 to 103 12 Ito^s 


in 10 1 tliae 
Oin 20 Etomas 

in 40 4 llms» 

iu ao 6 times 
10 In 70 T qmea 


10 In 12013 times 


11 iB 80 Bttea 
lIloia2 121im^' 


12 to 72 6 times 


11 in 11 1 time 

11 in 6b 6 ttaea 
11 In 77 7 times 


IsSsS; 
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Beot. V.J DWISION. 45 

2. A farm^ received 8 dollars for 2 sheep ; wliat was tka 
price of each ? 

iLLirsTRiTioN. — It is evident, since te received 8 dollars for 
2 sliecp, for 1 atieep he must receive as many dollars as 2 is 
contained times in 8. 2 is contained in 8 4 times, because 4 
limes 2 are 8 ; hence 4 dollars was tlie price of each sheep. 

3. A man gave 15 dollars for 3 barrels of flour ; wJiat was 
the coat of each barrel ? 

4. A lady divided 20 orangeS among her 5 daugliters ; how 
many did ea«h receive 7 

5. If 4 casks of lime cost 12 dollars, what costs 1 cask? 

6. A laborer earned 48 shillings in 6 days; what did he 
receive per day 1 

7. A man can perform a certain piece of labor in 30 days ; 
how Ions wiil it take five mon to do the same ? 

8. When 72 dollars are paid for 8 acres of land, what costs 
1 acre? What cost 3 acres 7 

9. If 21 pounds of fiour can be obtained for 3 dollars, how 
muoh can be obtained for 1 dollar ? IIow much for 8 dollars ? 
How much for 9 dollars? 

10. Gave 56 cents for 8 pounds of raisins ; what costs 1 
pound ? What cost 7 pounds ? 

11. If a man walk 24 miles in 6 hours, how far will he walk 
in 1 hour ? How far in 10 hours ? 

12. Paid 56 dollars for 7 hundred weight of sugar ; what 
oosts 1 hnxndred weight 7 What cost 10 hundred weight 1 

13. If 5 horses wUl eat a load of hay in 1 week, how long 
would it last 1 horse 7 

14. In 20, how many times 2 7 How many times 47 How 
many times 5 1 How many times 10 7 

15. In 24, how many times 3 7 IIow many times 4 7 How 
many times 6 ? How many times 8 7 

16. How many times 7 in 217 In 287 In 56? In 35 7 
Inl47 In637 In 77 7 In707 In 847 

17. How many times 6 in 12 7 In 36? In 18 7 In 54 7 
In 607 In 427 In 487 In 727 In 66? 

18. How many times 9 in 277 In 457 In 637 In 817 
In 99 7 In 108? 

19. How many times 11 in 22? In 55 7 In 77? In 88 7 
In 110 7 Ih132 7 

20. How many times 12 in 36 7 In 60 7 In 72 7 In 84 7 
In 120? In 144 7 
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46 DIVISION. [Bect, V 

AiiT. 46. The pupil will now perceive that 

Division ia the process of finding how many times one num- 
ber is contained in anotlier. 

In division there are three principal terms : the Diuidend 
tiiB Divisor, and the Quotient, or aiiswer. 

The dividend ia the number to be diyided. 

The divisor is the mimber by which we divide. 

The quotient is the number of times the divisor is contained 
in the dividend. 

Note. — Quolienl ia derived from the Ladn word quoHes, which eigni 

When the dividend does not contain the divisor an exact 
number of times, the excess ia called a remainder, and may be 
regarded as a fourth term in the division. The remainder, 
being part of the dividend, will always be of the same' denomi- 
nation or kind as the dividend, and miat always be less than the 
diyisor. 

Abt. 4Ti Signs. — Tke sign of dividon is a short tonzonta! 
line, with a dot above it and another below; thus, -~. It 
shows that the number before it is to be divided by the number 
after it. The expression 6^2 = 8 is read, 6 divided by 2 is 
equal to 8. 

Divbion is also indicated by writing the dividend above o 
short horizontal line and the divisor below ; thus, |. The ex- 
pression I ^ S is read, 6 divided by 2 ia equal to 3. 

There ia a third method of indicating division, by a curved 
line placed between the divisor and dividend. Tiius, the ex- 
pression 6 ) 12 shows that 12 is to be divided by 6. 

ExEKciSBs FOn THE Slate. 



QDKSTiOHa. — Art. 46. What ia diviaion? Wliat are the three priaijlpo.1 
tevma in diviBioD T What ia the dividend ? What ia the divisor ! What is 
thequotiont! What the remainder T What will be the denomination of the 
remainder? Hew doea it compure with the divisor ? — Art. 4T. What is the 

doesltahow? What ia the third, and what doea it show ? — Art. 'i8. What 
ia ahoct divieiou ? 
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the first figure of the dividend, 
1429 Quotient. wHeh is thousands, and find it to 

be i time, and 2 tlioaaands remajn- 
ing. We write the 1 directly under tlie 8, its dividend, fi^r the 
thousands' figure of the quotient. To 5, the next figure of the div- 
idend, w^eh is hundreds, we regard as prefixed the 2 thonsands ro- 
m^ingi^hich equal 20 hundreds, and thus form the number 35 
hundrec^, in -which we find the divisor 6 to he contamed 4 times, 
^and 1 hundred remaining. We write the 4 for ihe hundreds' figure 
in the quotient, and the 1 hundred remaining, equal 10 tens, we 
regard as prefixed to 7, the next figure of the dividend, which is 
tens, forming 1 7 tens, in which the divisor 6 is contained 2 times, 
and 5 tens remaining. We write the 2 for the tens' figure in the 
quotient, and the 6 tens remaining, equal 50 units, we regard as 
prefixed to 4, the last figure of tlie dividend, which is units, form- 
ing 64 units, in which the divisor G is contained 9 times. Writing 
the S for the units' figure of the quotient, we have 1429 aa the en- 
tire quotient, or the number of times which the dividend contains 
the divisor G. 

Akt. i9> From tlio foregoing illustration we deduce the 
following 

EuLE. — Write the divisor at the Icjl hand of lite dividend, with a 
curved line telween them, and draw a horizontal line under the divir 

Then, ieginmng ai ihe left, find how many times the divisor is con- 
tained in the fewest figures of &s dividend tftaiwill contain it, and write 
ihe Quotient under it^ dividend, 

'^Viere 6e a remcander, regard it as prefixed to the next figure of the 
dUiidend, and divide as bejore. 

Should any dividend be less tJian iJie dii-isot; write a cipher in the 
quotient, attd annex ano&er figure, if any remains, fir a new diviilend. 

Nont 1. — When there Is a remwndar nflHr dividing the inst flgure of tliB 
dividend, write it wltli the divisor underneath, with a liue Letiveeii them, ai 
the riglit of the quotient. 

NoiB 2. — Prefix maims to place liefbi-e; atmex, to place aftei'. 

AsT. 50, First Method of Proof. — Multiply the divisor by 
the quotient, and to the product add the remainder, if any, and, 
if the work is right, the sum thiia obtained will be equal to tbe 
dividend. 

QoiiaTioss. — How lira the num 
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Note. —It will ba seen, from this method of proof, that division is the 
reverse of multipUeation. Tha diviiknd anaivei'a to tho product, tho 4ivi 
far to one of tbe/actors, and tlie quolienl to the other. 

Examples bor Peactich 

2. Divide 6375 by 5. 

"Diyisor 5)6375 Dividend. 1275 Quotient. 

12 7 5 Quotient. 

6 3 7 8 DiYidend. 

3. 4. 5. 

3)7893762 4)4763256 6)3789565 
2631254 1190814 

6. 7. 8. 

6)8765389 7)087635 8)378532 



9. 10. 


11. 


9)8953784 11)7 678903 


12)6345321 


12. Divide 479956 by 6. 


799924 


13. Divide 385678 by 7. 


66096f 


14. Divide 438789 by 8. 


54848| 


15. Divide 1678767 by 9. 


1865291 


16. Divide 11497583 by 12. 


95 8131 J ^ 




Quotients. Bern 


17. Divide 5678956 by 5. 


1 


18. Divide 1135791 by 7. 


6 


19. Divide 1622550 by 8. 


6 


20. Divide 2028180 by 9. 


3 


21. Divide 2253530 by 12. 


2 


22. Divide 1877940 by 11. 


9 


Sum of tte quotients, 


20S4732 27 



QuEETiONg, — Art. 60. How ia short division proved? Of ' 
the reversor To what do the Hires terms in division answer 
tion? What, then, is the reason for tMs proof of division? 
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6bot. v.] division. 49 

23. Divide 944,580 dollars equally among 12 men, and what 
will be tie share of eaoh? Ans. 78,715 dollars, 

24. Divide 154,503 acres of land equally among 9 persona. 

Ans. 17,167 acres. 

25. A plantation in Cuba was sold for 7,011,608 dollars, and 
the amount was divided among 8 persons. What was paid to 
each person? Ans. 876,451 dollars. 

26. A prize, valued at 178,656 dollars, is to bo equally di- 
vided among 12 men; what is the share of each? 

Ans. 14,888 dollars. 

27. Among 7 men, 67,123 bushels of wheat .are to be dis- 
tributed ; how many bushels does each man receive ? 

Ans. 9,589 bushels. 

28. If 9 square feet make 1 square yard, how many yards in 
895,347 square feet? Ans. 99,483 yards. 

29. A township of 876,136 acres is to be divided among 8 
persons; how many acres will be the portion of each? 

Ads. 109,517 acres. 

80. Bought a farm for 5670 dollars, and sold it for 7896 dol- 
lars, and I aivide the net gain among 6 persona ; what does each 
receive? Ans. 371 dollars. 

81, If 6 ehillinga make a dollar, how many dollars in 7890 
shilling? Ans. 1315. 

Akt. 51. The method of operation by Lmg Division, or, 
in general, when the divisor exceeds 12. 



OFitiTios. Having set down the divisor 

Dividend, and dividend as in short divi- 
Divisor 7)896(128 Quotient, sion, we draw a curved line at 

7 the right of the dividend, to 

■ — - mark the place for the qao- 

1 9 tient. We then inquire how 

1 4 many fimea 7, the divisor, is 

contained in the 8 himdreds 

5 6 of the dividend ; and, finding 
5 6 it to be 1 hundred times, we 
write the J in the quotient, 

QuBSTiosa. — Art. 61. Wtat is long division ? IVliat ia the dJITerenae be- 
tween long division nnd short division ? How do you arrange the nnmbara 
for long division 7 What do jon first do after arranging tha numbers for 
lon^ diviaion ? Where do yoa plaoe the figures of the quotient ? 



Howled byGoogIc 



50 DIVISTON. [tfscT. V 

and multiply tlio dhisor, ■' ly it wi t n^ tl e prDhct, 7 hundreds 
under the 8 hundreds, fium whi h we subtract it and to the re- 
maiuder, 1, annes tlie 9 tfini of the dividpud making 19 tens. We 
now inquire how many times 7 la o ntamed in Ij tens, and write 
the number, 2, at the right of the quotient tgure before obtained. 
We then multiply the di\iaor by it and place the jroduot under the 
19, and eubtract as before and to the remainder 5, we annex 6 
units, the nest and last figure of the dividend making 56 units. 
We proceed, as before, to hnd the next q lolient figure, and, after 
Bubtracting the produot of the divsaor mult jhed t>y it from 56, 
find there ifl no remainder kft Hen e we leiin that eacii one of the 
7 children must receive 12^ doU^ia 

Non The preceding esojnpla and tie four that fiUow are usually 

performed by short dWi^ou but are hare ntroduoed to Illustrate more 
clearly the method of operat on by long d yision 

Examples fok Pkaciicb. 
2. Divide 1728 by 8. Am. 216. 

S. Divide 987656 by 11. Ans. 897864?. 

4. Divide 123456789 by 9. Ans. 13717421. 

5. Divide 390413609 by 12. Ans. 32534467-^. 
Ex. 6. A gentleman divided 4712 dollars equally among his 

19 sons; what was the share of each? Ans. 248 dollars. 

OFEEiTiuB. We first inquire how 

Dividend. many times 19, the divisor, 

Divisor 19)4712(248 Quotient, is contained in 47, the two 

3 3 left-hand fieu'ea of the div- 

. — -^ idend ; and, finding it io be 

91 2 times, we write the 2 in 

7 g the quotient, multiply tlie 

divisor by it, and subtract 

15 2 the product from the 47 ; 

15 2 and to the remainder, 9, 

annex 1, tlie next figure of 

the dividend, making 91. We next inquire how many times 19 is 
contained in 91, place the number, 4, in the quotient, then multiply 
and subtract aa oefore, and to ihe remainder, 15, annex 2, the last 
figure of the dividend, and, proceeding as before, after finding the 
quotient figure, no remainder is left. Hence the share of each of the 
19 sons is 348 dollara. This illustration, except in omissions, ia 
esaentiilly like the preceding one. 

QuESTrosB —After the quotient Sguro ia found, wbal is the next tbing 
ytndo? Where do you plnce the produot! What do you next do ? Whnt 
IB the nest step ? Hon do JOB then prooeed T Is long diviaioo the sama in 
principle S.B short division ! 
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Abt, 52. Fi'om the preceding illustrations, tlie pupil will 
pei-ceiye the propriety of the following general 

Rule. — Write the divisor and dividend as in short divkion, and 
dram a curved line at the rig?U hand of the divid^td. 

Then inmire how many tones the divisor is contained in the fewest 
figures on the left hand of the dividend that toUi conjoin it, and virUe the 
-result at tlie Hght hand of the dividend for the first quotient figwe. 

Midtiply.the divisor by €ie quotient figure, and subtract the product 
fi'am the figures of the dividend aaed, and to the remainder annex Ike 
neoit figii:^-e of the dividend. 

Faid hou) many iimm the divisor is contmied in (Tie nitmber (Aus 
formed; write the figure denoting it at the right hand of the former 
quotient figure. 

Thus proceed untU aU Sie figures of the dividend are divided. 

Note 1, — The propsr ramdnder is intiliiasea Jess thnn the divLsor. 
If, in the convse of the operation, it is at nny time found to be an large as, 
or larger than, the divisor, it will show that there is an eiroc in the work, 
and that the quotient figure should bo increased. 

Note 2. — If, at any time, the divisor, multiplied by the quotient figure, 
produces a product larger ihoji the part of tJie clividend used, it ^lowa 
that t^e quotient figure is too large, and must be diminished. 

Note 8. — It will often happen that, when a figure is brought down, the 
number will not oontjun the diiisor ; and in tiiat case a cipher must be 

placed in the quotient, and imother figure of the dividend braught down, 
and so on until the number is large enough to contain Ihe divisor. 

Note i, — If there is a remainder after dividing all the figures of the 
dividend, it must be imtlaE as directed in the preceding rule. 

AiLT. 53. Second Method of Proof. — A&i together the re- 
mainder, if any, and all the products that have been 
by multiplying the divisor by the several quotient figm'i 
the result will be like the dividend, if the work is right. 

AnT. 54 . Third Method. — Subtract the remainder, if any, 
from the dividend, and divide the difference by the quotient. 
The result will be like the original divisor, if the work is right. 



lai-ge ? What do you do when Uie port o 
n the divisoi' ! — Aj-t, 53. What ia the seoo 
-Art, 64. What ia the third method! 
first method of proof (Art. 50) ? 
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EXAMELBS POK Pbacticb. 
Es. 7. It is required to find kow many times 48 is oontaiTied 
n 28618. Ans. 591). 



Divisor 48)28618(596 Quotient. 
240 


5 9 6 Quotient. 
4 8 Divisor. 


461 
432 

298 
288 

1 Keraiiinder. 

8. 

Dividend. 
Divisoi- 26)5698(219 Quotient 
«+5 2 

49 
+2 6 

238 
+2 3 4 

+4 Kemainder. 
9. 


4768 
2384 

28608 

.1 Remainder 

2 8 618 Dividend. 


6 2™"' ) """"""■ 
2 6 i Products. 
234^ 

4 Remainder. 

5 6 9 8 Dividend, 


i)ivi«r 144)13824(96 Q«oti™i, 9 6 
1296 

864 
864 


Dividend. 
)13824{144 Divisor, 
96 

422 
S84 



10, Diride 8276 by 14. 234 

11. Divide 6205 by 17. 365 

* TMa Bigii of addition denotes the several products to 1)q addiiil. 
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auoHEDEs. 


53 


12. Divide 3051 by 21. 


145 


(i 


13. Divide 190850 by 25. 


7634 





14. Divide 218579 by 42. 


5204 


11 


15. Divide 9012345 bj 31. 


290720 


i^5 


16. Divide 6717890 by 98. 


68549 


88 


17. Divide 4567890 by 19. 


240415 


5 


18. Divide 1357901 by 87. 


15608 


5 


19. Divide 9988891 by 77. 


129725 


06 


20. Divide 9999999 by 69. 


14492T 


26 


21. Divide 867532 by 59. 


14703 


55 


22. Divide 167008 by 87. 


1919 


55 


23. Divide 345678 by 379. 


■912 


30 


iaa. Divide 3456789567 by 987. 


3502319 


714 


'i2'5, Divide 8997744444 by 345. 


26080418 


234 


-26. Divide 4500700701 by 407. 


11058232 


277 


27. Divide 6789563 by 1234. 




95 


2S. Divide 78112345 by 8007. 




4060 


29. Divide 34533669 by 9999. 




7122 


30. Divide 99999999 by 3333. 







31. Divide 47856712 by 1789. 




962 


32. Divide 345678901765 by 4007. 


86268755 


480 


33. Divide 478656785178 by 59789 


8428688 


22346 


34. Divide 67B957000107 by 10789561. 62927 


2295060 



35. Divide 990070171009 by 900700601. 1099 200210510 

36. Divide three hundred twenty-one thousand three hnadred 
dollara equally among sis hundred seventy-five men. 

Ana, 476 dolhira. 

37. Four hundred seventy-one men purchase a township con- 
taiaing one hundred eighty-sis: thousand forty-five aeres ; what 
is the share of each ? Ans. 395 aoreis. 

38. A railroad, which cost five hundred eighteen thousand 
seventy-seven dollars, is divided into sis hundred seventy-nine 
flhares ; what is the value of each share ? Ana. 763 dollars. 

39. Divide forty-two thousand four hundred thirty-five bushels 
of wheat equally among one hundred twenty-three men.^ 

Ans. '345 bushels each. 

40. A prize, valued at one hundred eighty-four thousand 
seven hundred seventy-five dollars, is to be divided equally 
among four hundred seventy-five men ; what is the share of 
each ? Ans. 389 dollars. 

41. A certain company purchased a valuable township for 
nine millions sis hundred ninety-one thousand eight hundred 

5« 
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ttirty-ais dollars ; eact share waa valued at seven thousaad 
eight hundred fiflj-fbur dollars ; of how many men did the Com 
paDj consist 7 Ans. 1234 men. 

42. A tax of thirty millions fifVy-sis thousand four hundi'ed 
Bisty-five dollars is assessed equally on four thousand five hun- 
dred nmety-seven towns ; what sum must each tomn pay ? 

Acs. ()538|||f dollars. 



Ex. 1. A merchant bought 15 pieces of broadcloth for 1440 

dollajs; what waa the value of each piece? Ans. 96 dollars. 

„0PE'iiTi™ „ , , . Tfie factors of 15 are 3 

3)1440 dolls., cost of 15 pieces, and 5. Now, if we divide 

E I A o i\ J 11 ± c a ■ tJie 1440 dollnra, the cost 

5 )480 dolls., coat of 5 pieces. ^f ^g . ^^ i,^ '3^ ^ ^^ 

9 6 dolls., cost of 1 piece. ^in 480 dollMs, which ia 
evidently the cost of 5 

Eieoea, heoause there are 5 times 3 in 15. Then, dividing 4S0 dol- 
ira, the cost of 5 pieces, by 5, we get the cost of 1 piece. Henea 
we deduce the foUowing 

EuLB. — Divide the dividend by one of the factors., and lite quolien' 
thus found by another, and thus proceed till eoery factor has been made 
a dimor. The last client mil be the true quotient required. 

Examples for Practice. 

2. Divide 765325 by 25 = 5 X 5- 3l>613 

8. Divide 123396 by 84 == 7 X 12. 1469 

4. Divide 611226 by 81, using its factors. 7546 

5. Divide 987625 by 125, using its factors. 7901 
- 6. Divide 17472 by 96, using its factors. 182 

7. Divide 34848 by 132, using its fetors. 264 

Art. 58, Method of finding the true remainder when there 
are several in the operation. 

Es. 1 How many months of 4 weeks each are there in 29S 
days, and how many days remaining 7 

Ans. 10 months and 18 days. 



QcESTioNg. — Art. SS. Wiiat ore tbo faotors of 15 7 What do you get tha 
oost of, in this eiaraple, wlien ycU divide by the factor S 1 What, when yon 
dlvido by 5 r Why 7 What is tha ruls for dividing by a oomposits numbtr ! 
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opiRiTioB. Since there are 7 diiya in 1 

7)298 week, wo Crat divide the 298 

' . . „ . , days by 7, and liaTO 42 weeks 

4J^4^, 4 oaja ) 1 o , acd a remainder of 4 days. 



2 weeks ) 



month, we diyide tlie 42 w 



by 4, nnd have 10 months and a remainder of 2 weeks. Now, to find 
the true remaiader in days, it ia evident that we must multiply the 
2 weeks by 7, because 7 days make a week, and to the product add 
thB4daya; thus, 2X7=14, and 14 4-4=18 days, for the re- 
mainder. Hence the following 

RlTLS. — Multiply each remainder, esccept the first, by all the divisors 
preceding the one which produced it ; and the first remainder heing 
added to the susa of the products, the amount will he the true remuifider. 

NoTB. — There will bo but one product to add to the first remainder 
when there are only two divisora and two remainders. 



Es. 2. Divide 789 by 36, using tlie factors 2, 3, and 6, and 
find the true remainder. Ans. 33. 


2)Tr9 
3)394, 


5 X 3 X 2 = 30, Jst Product. 
^ , , _ 1 X 2 = 2, 2d Product. 
1' ^^^ ^^^- 1, 1st Bemainder. 


6)131, 


1. 2d Rem. ^ ^^^^ ix^^_ 


21, 


5, 3d Rem. 




Examples for Praciicb. 



3. Divide 934 by 55, using the factors 5 and 11, and find 
the true remainder. Ans. 54. 

4. Divide 5348 by 48, nsing the fkctors 6 and 8, and find 
the true remainder. Ans. 20. 

6. Divide 5873 by 84, using the fiiotors 3, 4, and 7, and find 
tie true remainder, Ans. 77. 

6. Divide 249237 by 1728, using the factors 12, 6, 6, and 4, 
and find the true remainder. Ans. 405, 

Ex. 1. Divide 356 dollafe equally among 10 men ; what will 
each man have ? Ana. 35^ dollars. 

QcESTiOKS. — Art. GG. When there are sevaral remainders, what is the 
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opBiuTioB, It ^ipiii be remembered, that to mul- 

1 1 )35 I 6 tiply by 10 we ftnnes one cipher, whiob 

f\ 1- . o e c T, remciT«fl the flaurea one place to the 

Quotient o 5, 6 Rom. ^^^^ ^^ y^^g increase, their value ten 
Or tkua, 3 5 | 6. limes. Now, it is obvious tliat if we 

reverse the pvocess, and eut off the 
right-hand figure bj a line, we remore tlie remaining figures one 
place to the riffhl, and consequently diminish the value oreaeb ten 
limes, and thus divide the whole number bj 10. The figures on the 
left of the line are the quotient, and the one on the right is the 
remainder, which may be written, over the divisor, and annexed to 
the quotient. Hence the share of each man is SS^jf^ dollars. 

Examples bob Pjiactice. 

2. Divide 6892 bj 10. 689 ' ™*2 

3. Divide 4375 by 100. 75 

4. Divide 24815 by 1000. 815 
6. Divide 987654321123 bj 100000000. 54321123 
Art, 6St When the divisor Las ciphers on the right, and is 

not 10, 100, &c. 

Ex. 1. If I divide 5832 pounds of bread equally among 800 
soldiers, what is each one's ahare ? Ans. 9|-§f pounds. 

opaiuTioH. Tlie divisor, 600, inav 

110 )58[32 be i-eaolved into tJie fr.c- 



torsfiandlOO. Wofirat 



divide by the factor 100, 


hy 


cuttmg off two fisiires 




the 


ri'^ht and get 58 


I 
f 


th 


q t t d 32 
ind We 


th 


d 




58 


b 


tl th C r! 


t 


100 


d 3 th f 8t 
md (A t 5U). 



6)58, 32, 1st Rem. 
9, 4, 2d Rem. 
Or thus, 6 I )58|32 



6, and obtain 9 for the quotient 
remainder, 4, being multiplied by the d is 
remainder, added, we obtam 432 for th t 
Hence each soldier receives 9|§g pounds. 

Art. 5S. From the preceding illustrations is deduced liie 
general 

Rule. — Cut off the ciphers from the divisor, and the same numl^r 
offigwesfiom the rifflit of the dividend. 

Then Svide the remammg figures of the dividend hy the remaining 
figvs-es of the divisor. 

QcEsnoira. — Art. ST. Haw Co you (Hvlda by 10 ? How does it appear 
thai this divides lie number by 10? — Art, 68. How do yon diviJe by (!0U 
in ths BXBDiplo! How doea it ivppear tbul tbis divides Iho nniubcr? — Art, 
69. Wbalia the general tulo? 
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KoTE. — Wheu by tlie operation tliere ia a last remainder, to it must be 
annexeil tlie figures out off from tlie diTidend to form the true cemainJer 
Sho-iid there be no last remaiLder, then the signifieaait figures, if anj, out 
off fcom tJie dividend, will form the truo remainder. 

EXAMPIJ!3 rOK PitACTICE. 

Qiioti™t3, It™.. 

I. Divide 3594 by 80. 44 74 

3. Divide 79872 by 240. 832 192 

4. Divide 467153 by 700. 667 253 
6. Divide 131122S7 by 8900.. 2597 

6. Divide 71897654325 by 700000000. 497664325 

7. Divide 34567 8 9 123456 T 87 by 990000. 306787 

8. Divide 967231731328000 by 1020000000. 411828000 

9. Divide 33166405115000 by 1600000000. 5115000 

10. Divide 18191618562300 by 1000000000. 618562300 

11. Divide 4766666000000 by 55550000000. 44916000000 



4TI. QUESTIONS INVOLyiNG FEACTIONS. 

Art. 60, If a unit or individual tiling is divided into equal 
parts, each of flte parts ia called a Fraction of the Bumber or 
thing divided. Hence a Fkaction is one or more equal parts 
of a unit. 

Illustbations. — 1. When any number or thing is divided 
into two equal parts, one of the parts is called oTie half, and is 
written thus ; ^. 

2. When any number or thing is divided into three equal parts, 
owe of the parts is called one third {^) ; tiuo of the parts are 
called two thirds (|), 

8. When any number or thing is divided into four eqiiai 
parts, one of the parta is called oTie fourth {^) ; three of the 
parts, three fourths (|). 

4. When any number or thing is divided into^tie equal parte, 
one of the parts ia c&Wod one ffth (^) ; two parts, two fifths {|); 
three parta, three fifths (f) ; and /o«r pas\s, four fifths {^). 

QcEaTroua. — Art. 60. What ia a fraction ? What ia meftut by one halt of 
anT nnmbai or thing 7 Hon la it written ? What is meant by one third, ajid 
how ia it written ? What by one fourth, arid how written 1 What by one 
(Hth, and how written ? What by four fifths, and how written ? How do you 
find one half of any number ? How one third T How one fourth 7 Ac. How 
many halyas make a whole one ? How many thirds 7 How many fourths T 
How many fifths 7 
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6, When any number or thing is divided into six equal parts, 
wliat is one of the parts called ? Two parts 1 Five parts ? 

6. Wlien a number or thing is divided into 7 equal parts, 
what 13 1 part called ? 2 pai'ta 1 3 parts 7 4 parts T 5 parts ? 
6 parts t 

7. Wlien a number or thing is divided into 9 equal pai-ta, 
wkat is 1 part ca.lled 7 2 parts ? 4 parts 7 5 parts 1 7 parts ? 
8 parts 1 

8. What is lAo;/ of 4? OfS? Ofl6? Of207 Of28? 
Of 32 ? 

9. Whati8l«Air(fof9 7 Of 12 7 Of 15? Of 27 7 Of 30? 
Of 36? Of 60 7 

10. What is 1 /oMrtA of 8? Of 16? Of 20? Of 24? 
Of 40? Of 48 7 Of 100 7 

11. What is 1 Mk of 10? Of 25 7 Of 30? Of 35? 
Of457 Of507 Of55? Of657 

12. What is 1 sia:(A of 12 ? Of 18 ? Of 30? Of 42 ? 
Of 60 7 Of 72 ? Of 90 7 

13. How many fourths in 1 apple? 

14. How manj fourths in 2 applea7 In 3 apples? In 8 
apples 7 '/In 16 apples? 

15. How many fiftlis in 1 barrel of flour ? In 3 barrels 7 In 
6 barrels 7 In 7 barrels ? In 9 barrels ? 

16. How many sixths in 1 bushel of wheat ? In 4 bushels 7 
In 7 bushels? In 9 bushels? In 12 bushels? 

17. James owns 3 fifths of a kite, and his brother Thomas the 
remainder. How many fifths does Thomas own ? 

IiLDSTBATiON. — Since there are 5 fifths in the kite, if James 
owns 3 fifths, there will remain for Thomas 5 fifths (^) luss 3 
fifths (f ) = 2 fifths. Ans. 2 fifths. 

From a load of hay I sold 4 sevenths ; how many 



19. Johp Jones found a large sum of money ; he gave 5 
eighths of it to the poor of the pariah ; Iiow muck did ho reserve 
for himself 7 

20. John Smith gave 2 ninths of his farm to his son, 3 ninths 
to his daughter, and the remainder to his wife ; kow many ninths 
did his wife receive 7 

Illhsfbation. — Since ke gave 2 ninths (|) to his son, and 3 
ninths (|) to his daughter, he gave them both f -|- | <= § ; and 
since there are 9 ninths (f) m the farm, ke must have given his 
wife I— 6 = i. Ana. ^. 
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21. In a eei-tam school ^ of the pupils study gnmmaj, ^ 
Rtady arithmetic, ^ googriipty, iad the remiinder philosophy. 
Wliat part of tho school study pliik =ophy ? 

22. J, Dow spends ^ of his tune m leiding f m hhor, and 
f in visiting. How large a portion of ha time remains for 
eating and sleeping? 

23. If a yard of oloth cost £8, what cost ^^ of a yard ? \\Tiat 
post J of a yard 7 

Illubtbatiob. — If 1 yard cost E8, ^ of a yard will coat J of 
jJ8 = S2 ; and if ^ of a yard cost §2, J will cost three times as 
much ; 3 times S2 = S9. Ans. S6. 

24. If an aore of land cost §24, what will i of an acre cost? 
What will I cost? 

25. "When 96 cents are paid for a bushel of rye, what cost -JJ 
of a biLshel 7 

26. If -^ of a barrel of flour cost 2 dollars, what cost f ol 
barrel 7 

Ilmstkatios. — If ^ cost 2 dollars, ^ will cost 4 times 2 
dollars = S8. Ana. S8. 

27. If i of an acre of land cost 824 dollars, what will J of an 
acre cost? 

. If J of a hogshead of molasses coat $11, what will a 
Lcad cost 7 

29. If I of an acre of land cost ^21, what cost ^ of an aore ? 
What cost an aore 7 What coat 10 acres ? 

Illustratioit. — If 5 cost 821, ^ will cost ^ of 821, and } of 
$21 is S3 ; and f wiU cost 8 times S3 — §24, and 10 aerea will 
cost 10 times $24 = S240. Ana. §240. 

SO, If -^ of a hogshead of sugar cost SIS, what costs 1 hoKS- 
headT What cost 4 hogsheads ? 

31. If |i of a barrel of apples cost $1.50, what costs a barrel ? 
What cost IG barrels 7 

32. Whea $4-9 are paid for ■j'j- of a ton of potash, what mvst 
be paid for 2 (mis 7 

33. How many half-barrels of 2our are tliere in 2 and a half 
(2 J) barrels? 

Illustkation, — Since 1 barrel contains 2 halves, 2 barrels 
will contain 2 times 2 = 4 halves, and the 1 half added makes 
5 halves. Ans. f. 

34. How many lialf-bushels in 4j bushels of oata ? In 5^ 
bushels ? In 'ii busliels ? In Si hiahcis ? 
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35. How many oightiig of a dollar in 2| dollars ? In i^ dol- 
lars? In 7| dollars? In ^ dollars? In 12j dollars? 

36. How many tenths of an ounce in 4-j% ounces ? la 5 /^ 
ounces 1 In 8^\r ounces ? In 10/^ oimcea 1 

37. How many barrels of wine in 6 half (|) barrels ? 
1li.0Stila'pion. — Since it tiikes 2 halves to make one whole 

one, there will be as many whole barrels ia 6 halves (f ) as 2 is 
contained times in 6. 2 is contained in 6, 3 times. 

Ans. 3 barrels. 

38. How many firkins of butter in f firkins? In %"- firkins? 

39. How many whole numbers inJ^? IdJ^? In-^? 

40. How many whole numbers in ^ ? In | ? In -^ ? In 
V-? 

41. If a skein of silk is worth 3^ cents, what are 6 skeins 
worth ? 

Illustration. — If 1 skein is worth 3^ eenJa, 6 skeins are 
worth 6 times as much ; 6 times 3^ are equal to 6 times 8 and 6 
timea^; 6times3 = 18; 6times^ = | = 3; 18 -}- S = 21. 
Ana. 21 cents, 

42. Bought one pair of boots for f 6^ ; what must I pay foi 
4 pairs 7 For 8 paira ? For 10 paii-s ? For 12 pairs ? 

43. Paid 12^ cents for one pound of cloves; what will 6 
pounds cost ? 10 pounds ? 12 pounds ? 

44. If one pound of butter is worth 12 cents, what are 4j 
pomifls worth t 

IiidSTRATiotf. — If 1 pound is worth 12 cents, 4^ pounds are 
worth 4^ times as much ; 4^ times 12 cents are equal to 4 times 
12 and I of 12 ; 4 times 12 are 48, and J of 12 is 6 ; 48 cents 
and 6 cents are 54 cents. Ans. 54 cents. 

45. When lard is sold for 9 cents per pound, what must be 
paid for 7^ pounds ? For 8^ pounds ? For 9| pounds ? 

46. Bought 1 pound of coffee at 16 cents; what will 6 J pounds 
cost ? 3^ pounds ? 5^ pounds 7 6^ pounds 7 

47. If 1 yard of clotn is worth 20 cents, what is the value of 
16^ yards? 124 yards? 8^ yards? 11| yards? 

48. If li bushels of com cost 81.20, what wiU 1 bushel cost? 
Illustration. — 1^ bushels = S bushels. Now, if ^ cost 

S1.20, i will cost ^ of 81.20 = $0.40 ; and | or a whole bushel 
will cost 2 times $0.40 — S0.80. Ans. ©0.80. 

49. If 2| pounds of eofi'ec cost 60 cents, what will 1 pound 
cost? 
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iLntSTKA'rroN. — 2| pouacls = ^ pounda. If 'J- cost 60 
cents, ^ will cost j-'^ of 60 centa =^ 5 cents; and ^, or a pound, 
\yill cost 5 timas 5 eonta = 25 cents. Ana. gO.'iS. 

50. How many times will 60 contain 2| ? 

51. Paid S54 for 7f barrels of oil ; what cost 1 barrel ? 

Ana, 8". 

52. How many timea is 7f contained in 54 ? 

53. How many cords of wood, at 85^ per cord, can be bought 
for $66 1 

64. How many timea will 66 contain 5^ ? 

55. Gave $40 for 6§ yards of broadcloth; what cost 1 yard? 

66. How many times is 6§ contained in 40 7 

57. The distance between two places is 110 rods. I wish to 
divide this dLstanoe into spaces of 5^ rods each. Required the 
number of spaces. 



CONTItACTIONS IN MULTIPLICATION. 

Art. 61. To multiply by 25. 

Es. 1. Multiply 876581 by 25. Ans. 21914525. 

oPBRsnos. We multiply by 100, by an- 

4)87658100 nesing two ciphers to the multi- 

.„ , plicand ; aiidainca25, the multi- 

21914525 Product. pijer, h only one fourth of 100, 
ire divide by 4 to obtain the true product. 

ErLE. — Annex two ciphers to the miiltiplkanil, and divide it hy 4. 



• If the principles on which these coDtractions depend are considered 
too diffiault for the young pupil to understand at this staeo of hia progress, 
thej may be omitted for the present, and attended to when he is further 
advanoea. 



Itiplyijjsby 25? Wh:it 
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ExAMPUiS rOB FlUCTICB. 

2. Multiply 76589658 by 25. Aiis. 1914741460. 

3. Multiply 567898717 by 25. Ane. 14197467926. 

4. Multiply 123456789 by 25. Ans. 3086419725. 

Art. 62. To multiply by 33^. 

Ex. 1. Multiply 87678963 by 33^ Ana. 2922622100. 



3)8767896300 



■Wo multiply by 100, as he- 
fore ; and since 33S, the mul- 

tiplier, ia only one third of 

2922632100 Product, l*, we divide bj 3 to obtain 
the true product. 

EcLE. — Annex l-wo ciphers to the noilliplicand, and divide it by 3. 
EXAMPJJS FOE PeACTICE. 

2. Multiply 856789541 by S3J. Ans. 11892984700. 

S. Multiply 871132182 by 33^. Ana. 29037739400. 

4. Multiply 583647912 by 33j. Ans. 19464930400. 

Art. 63. To multiply by 125. 

Ex. 1. Multiply 7896538 by 125. Ana. 987007250. 

» )7«9t)&B«000 annexing three ciphera to Ui8 

987067250 Product. mulUplicand ; a^a siuee 125, 
the multiplier, la only one 
etffhth of 1000, we divide by 8 to obtain the true "product. 

EuLB. — Annex three ciphers to the multiplicand, and divide it by 8 
Examples eok Practice. 

2. Multiply 7965325 by 125. Ans. 995665625. 

3. Multiply 1234567 by 125. Ans. 154320875. 

4. Multiply 3049862 by 125. Ans. 381232750. 



QuKSTiCNS. — Art. 62. What 
the reason for this rule 7 — All 
last Givo the reason for tha 
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Akt, 64s To multiply by any number of 9's. 

Ex. 1. Multiply 4789653 by 99999. Ahs. 4T89G0510347. 
opcBii'ioN. By adding 1 to any nua 

ber composed of nines, vi 
obtain a number eipresse 
by 1 with aa many oiphei 



478960510347 Product, annexed as there a) 

tiie nmnber to which 1 ia 
adiied. Thus, 999 -1- 1 = 1000, Tlierefore, annexing to the multi- 
plicand as many ciphers as there are nines in the multiplier ia the 
Baraa tiling as multiplying the number by a multiplier too laige by 
1, and Bubtraoting the number to be multiplied from this enlarged 
product will giye the true poduot, 

Rhus. — Annea: as many ciphers to the multiplicand as there are 9'« 
in the miiltipUer, and from this number STtbtract the nwnber to le mulr 
tipSed. 

EAXMPI.E8 EOR PbACTICE. 

2. Multiply 1234567 by 999. Am. 1233332433. 

3. Multiply 876543 by 999999, Ana. 876542123457. 

4. Multiply 999999 by 999999. Ans. 999998000001. 

CONTRACTIONS IN DIVISION. 
Akt. 85. To divide by 25. 
Ex.1. Divide 1234567 by 25. Am 49382^^^. 

opEKiTioH. Multiplying the dividend by 4 makea 

1234567 '* ^'^^^ times too great ; therefore, to 

^ obtain the true c^uotient, we must di- 

__^____^___ videby 100, adivieor four times greater 

493 8216 8 Quotieat. Jtan the true one. This wedoSjcut- 

I ^ tmg off two figures on the right. 

Rule. — Multiply the dividend hy 4, and divide the product h/ lOCI 
Examples tor Practice. 

2. Divide 9876525 by 25. Ans. 396061. 

3. Divide 1378925 by 26. Ans. 56157- 

4. Divide 899999 by 25. Ans. 35999//i3. 

QnESTioBS. — Art. 64. Wiat is the rale for multiplying by any number of 
B'a? What is the reaaon for the rule? — Art. 65. What is the rule for 
diriding by 25 J Give the reason for the rnla. 
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Art. ^8. To divide by 33-J. 

Ex. 1. Pivide 6789543 by 33^. Ajis. 203686/oV 

Multiplying the dividBud by 3 makf 
fi t's'^^'^ il ^ '* three times too great; therefore, tu 

b I 8 y ft d obtain the true quotient, we mast divide 



by 100, a divisor three timea greater 
2 3 6 8 612 9 Quotient, ^^^. &«'">« o^e- This is done by 
I ^ cutting off two figures oii the right. 

RniE. — Multiply the dividend by 3, and divide the produci by 100 

Examples eor Phactice. 

2. Divide 987654321 by 33f Ans. 29629629^%-, 

3. Divide 8712378 by 33^. Ana. 261371-/^' 

4. Divide 4789536 by S3A. Ans. 143686tI 
6. Divide 89676 by 33^. Ana. 2690-|S, 
6. Divide 17854 by 33f Ana, 535-rVj7- 

Art. fiT. To divide by 125. 

Bx. 1. Divide 9874725 by 125. Ana. 78097-^5. 

opERSTioH. Multiplying the dividend by 8 makes 

9874725 i* ^'g'''^ *'"'«« *oo g''^"* ; therefore, to 

g obtain tlie true quotient, we must divide 

____^ . by 1000, a. divisor eight times greater 

T o n ri Tiu n n n i- , j. than the true one. We do this bv cut 

7 8 9 8 7 [S Quotimt. ,5^^ ^, ^^ j^^,^ ^^ ,^, ,.,^„ ' 

Rule. — Multiply the dividend by 8, and divide the product htj 1000. 

Examples eor Practice. 

2. Divide 1728125 by 125. Ans. 13825. 

3. Divide 478763250 by 125. Ans. 3830100. 

4. Divide 591234875 by 125. Ans. 4729879. 

5. Divide 48964S by 125. Ana. 3917^^^. 

6. Divide 836184 by 125. Ans. 6689^o'i,2jj. 
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4 VIII. MISCELLANEOUS EXAMPLES, 

JNVOLVIMO IHE rOREGOING ROLES. 

1. A BODGHT 73 hogslieads of molasses at 29 dollars per 
hogshead, and sold it at 37 dollars per hogahead; what did he 
gain? Ana. 584 dollars. 

2. B bought 896 acres of wild land at 15 dollars per acre, 
and sold it at 43 dollars per acre; what did lie gain? 

Ana. 25088 dollars,. 

3. N. Gage Bold 47 bushels of corn at 57 cents per bushel, 
which cost him only S 7 oents per bushel; how many cents did 
he gain 7 Ans. 940 cents. 

4. A butcher bought a lot of beef weighing 765 pounds at 11 
cents per pound, and sold it at 9 centa per pound ; how many 
cents did he lose? Ans. 1530 ceals. 

5. A taTerner bought 29 loads of hay at 17 dollars per load 
and 76 cords of wood at 5 dollars a cord; what was the amount 
of the haj and the wood? Ans. 873 dollars, 

6. Bought 17 yards of cotton at 15 cents per yard, 46 gal- 
lons of molasses at 28 cents per gallon, 16 pounds of tea at 76 
cents a pound, and 107 pounds of coffee at 14 cents a pound; 
what was tile amount of my bill? Ana. 4257 cents. 

7. A matt travelled 78 days, and each day he walked 27 
miles ; what was the length of his journey? 

Ans. 2106 miles. 

8. A man sets out from Boston to travel to New York, the 
distance being 223 miles, and walks 27 miles a day for 6 days 
in succession ; what distance remains to be travelled ? 

Ans. 61 miles. 

9. What cost a farm of 365 acres at 97 dollars per acre? 

Ana. 35405 dollars. 

10. Bought 376 oxen at 36 dollars per ox, 169 cows at 27 
dollars each, 765 sheep at 4 dollars per head, and 79 elegant 
horses at 275 dollars each; what was paid for all? 

Ans. 42884 dollars. 

11. J. Barker has a fine orchard, consisting of 365 trees, and 
eajih tree produces 7 barrels of apples, and these apples will 
bring him in market 3 dollars per barrel ; what is the incomi 
of the orchard? Ans. 7665 dollars. 

12. J. Peabody bought of E. Ames 7 yards of his best broad- 
oloti, at 9 dollars per yard, and in payment he gave Ames a 
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oae Iimidi-ed-doilar bill ; how many dollai's must Ames returis 
to Peabodj ? Ana, 37 dollars. 

13. Bought of P. Parker a cooking-stove for 31 dollars, 7 
quintals of hie best fish at 6 dollars per quintal, 14 bushels of 
rye at 1 dollar per bushel, aad 5 mill-saws at 16 dollaiB each, 
in pai^t payment for the above articles, I sold him eight thousand 
feet of boards at 15 dollars per thousand; how much must I 
pay him to balance the accoimt? Ans. 47 dollars, 

14. In 1 day there aie 24 horn's; how many in 57 days? 

Ans. 1368 hours. 

15. In one pound avoirdupois weight there are 16 ounces; 
how many ounces are there in 369 pounds? 

Ans. 5904 ounces. 

16. In a square mile there are 640 acres; how many acres 
are there ia a town, which contains 89 squai-e miles? 

Ana. 56960 acres. 

17. Wliat cost 78 barrels of apples at 3 dollars per baiTel ? 

Ana. 234 dollai-s. 

18. Bought 500 barrels of floua' at 6 dollars per barrel, 47 
hundred weight of olieeae at 9 dollars per hundred weight, ajid 
15 bajTcls of salmon at 17 dollars per barrel ; what was the 
amount of my porchase? Ana. 8178 dollars. 

19. Bought 760 acres of land at 47 dollars per acre, and sold 
J. Emery 171 acr^ at 56 dolhirs per aore, J, Smith 275 .acrea 
at 37 dollars per acre, and the remainder I sold to J. Kimball 
at 75 dollars per acre ; how much did I gain by my sales ? 

Ana. 7581 dollars.. 

20. Bought a hogshead of oil containing 134 gallons, at 75 cents 

Ser gallon ; but 28 gallons having leaked out, I sold the rinain- 
er at 98 cents per gallon; did Igain or lose by my bargiwii? . 
Ans. 1488 cents, gain. 

21. Bought a quantity of flo«i>, for which I gave 1728 dol- 
lars, there being 288 barrels ; I sold the same at 8 dolkrs pel 
barrel ; how much did I gain ? Ana. 57 6 dollars. 

22. Purchased a cargo of mola^es for 9212 dollars, there 
being 196 hogsheads ; I sold the same at 67 dollars per hogs-. 
head ; how much did I gain on each hogshead ? 

Ana. 20 dollars. 

23. A farmer bought 5 yoke of oxen at 87 dollars a yoke ; 
37 cows at 37 dollars each ; 89 sheep at 8 dollars apiece. He 
sold the oxen at 98 dollars a yoke ; for the cows he received 40 
dollars each; and for the sheep he had 4 dollars apiece. How 
much did he gain by his trade? Ana. 255 dollars. 
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24. T!ie sum of two numbers ja 5482, and the smaller cumber 
is 1962 ; what is tiie difiei'enee ■; Ans. 3520 

25. Tiie difference between two numbers ia 125, and tiia 
smaller number is 1482 ; what is the greater ? Ans. 1607. 

26. The diffHi-enee between two numbers is 1282, and the 
greater number is 6968 ; what ia the smaller ? Ans. 5676. 

27. If the dividend ia 21775, and the divisor 871, what is 
the quotient? Ans. 25. 

28. If the quotient is 482, and the divisor 281, what is the 
dividend? Ans. 185442. 

29. If 144 inches make 1 square foot, how many square feet 
in 20736 inches? Ans. 144 feet. 

30. An acre contains 160 square rods; how many rods in a 
farm oontdning 769 acres? Ans. 123040 rods 

31. A gentleman bought a house for three thousand forty- 
seven dollars, and a carriage and span of horses for five hundred 
seven dollars. He paid at one time two thousand seventeen 
dollars, and at another time nine hundred seven dollars. How 
much remains due? Ans, 630 dollars. 

82, The erection of a factory cost 68,255 dollars, supposing 
this sum to be divided into 365 shares, what is the value of 
each? Ans. 187 dollars 

38. Bought two lots of wild land; the first contained 144 
acres, for which I paid 12 dollars per acre ; the second contained 
108 acres, which cost 15 dollars per acre. 1 sold both lots at 
18 doUai-s per acre; what was the amount of gain? 

Ana. 1188 dollars. 

34. Sold 17 cords of oak wood at 6 dollars per cord, 36 cords 
of maple at 3 dollars per cord, and 29 coi-ds of walnut at 7 doi- 
lara per cord. What was the amount received? 

Ans. 413 dollars. 

85, Daniel Bailey has a fine farm of 300 aores, which cost 
him 73 dollars per acre. He sold 83 acres of this farm to Minot 
Thayer, for 97 dollars per acre ; 42 acres to J. Eussel, for 87 
dollars per acre ; 75 acres to J. Dana, at 75 doUaw per acre ; 
and the remaindei to J. Webster, at 100 dollars per acre. What 
was his net gain? Ans. 5430 dollars. 

36. J. Gale piu-chasod 17 sheep for 3 dollars each, 19 cows 
at 27 dollars each, and 47 oxen at 57 dollars each. He sold 
his purchase for 8700 dollars. What did he gain ? 

Ans. 457 dollars. 

S7. Purchased 17 tons of copperas at S2 dollars per ton. . 1 
sold 7 tons at 29 dollars per ton, 8 tons at 36 dollars per ton. 
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and the remainder at 25 dollars per ton. Did I gain ox lose, 
and how much ? Ans. 3 dollars, loss. 

38. John Smith bought 28 yarda of broadcloth at 5 dollars 
per yard ; and, haying lost 10 yards, he sold the remainder at 9 
Sollars per yard. Did he gain or lose, and how muoii ? 

Ana. 22 dollars, gain. 

39. Which is of the greater value, 386 acres of land at 76 
dollars per acre, or 968 hogsheads of molasses at 25 dollars 
per hogshead 7 Ans. The land, by 5136 dollars. 

40. Bought of J. Low 37 tons of hay at 18 dollars per ton. 
I paid him 75 dollars, and 12 yards of broadcloth at 4 dollars 
per yard. How much remains due to Low ? 

Ans. 543 dollars. 

41. A purchased of B 40 cords of wood at 5 dollars per cord, 
9 tons of hay at 17 dollars per ton, 19 grindstones at 2 dollars 
apiece, 37 yards of broadcloth at 4 dollars per yard, and 16 
barrels of flour at 6 dollars por barrel ; what is the amount of 
A's bill ? Ans. 635 dollars. 

42. John Smith, Jr., bought of R. S. Davis 18 dozen of 
National Arithmetics at 6 dollars per dozen, 23 dozen of Mental 
Arithmetics at 1 dollar per dozen, 17 dozen Family Bibles at 3 
dollars per copy ; what is the amount of the bill t 

Ans. 743 dollai-s. 

43. R, Hasseltine sold to John James 169 tons of timber at 
7 dollars per ton, 116 cords of oak wood at 6 dollars per cord, 
and 37 cords of maple wood at 5 dollars per cord ; James has 
paid Ha^eltine 144 dollars in cash, and 23 yards of cloth at 4 
dollars per yard ; what remains due to Hasseltine 1 

Ans. 1828 dollars. 

44. J. Frost owes me on account 375 dollars, and he has paid 
me 6 cords of wood at 5 dollars per cord, 15 tons of hay at 12 
dollars per ton, and 32 bushels of rye at 1 dollar per bushel. 
How much remains due to me ? Ans. 133 dollars. 

45. Gave 169 dollars for a chaise, 87 dollars for a harness, 
and 176 dollars for a horse. I sold the chaise for 187 dollars, 
the harness for 107 dollars, and the horse for 165 dollars. 
What sum have I gained ? Ans, 27 dollars. 

46. Bought a farm of J. 0. Bradbury for 1728 dollars, for 
which I paid him 75 barrels of flour at 6 dollars per barrel, 9 
cords of wood at 5 dollars a cord, 17 tons of hay at 25 dollars 
a ton, 40 bushels of wheat at 2 dollars a bushel, and 65 bushels 
of beans at 8 dollars a bushel ; bow many dollars remain due to 
Bradbury ? Ans. 533 dollars. 
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nx. UNITED STATES MONEY. 

Akt. 68, United States Money, established by Cor 
1796, is tlie legal ourceney of tbe United States. 

TABLE. 
10 Mills make 1 Cent, marked 

10 Centa " 1 Dime, 

10 Dimes " 1 Dallar, " 

10 Daltal'S " 1 Eagle, " 



liia^ 1 := 10 = 100 

Es^« 1 = 10 = 100 = 1000 

1 = 10 = 100 = 1000 = 10000 

Simple Ndmbers, that is, numbers whose units are all of a 
single doHomination, have thus far, in this work, been made use 
of alone in the operations. 

But as tJie units or denominations of United States money in 
cieofle from right to left, aail decrease from left to right, in the 
same manner as do the units of the several orders in simple 
numhers, they may, therefore, be added, subtracted, multiplied, 
and- divided, according to the same rules. 

Dollara are separated from cents by a point, called a separa- 
trix or decimal point ; the first two places at the right of the 
point being cents ; and the third place, mills. Thus, $ 1G.253 
is read, sixteen dollars, twenty-five centa, three mills. 

Since cents occupy two places, IJie place of dimes and of cents, 
when th:e number of cents is less than 10, a cipher must be 
written before them in the place of dimes ; thus, ,03, ,07, &Q. 

Tiie cOT?w of the United States consist of the doublceagle, eagle, 
half-eagle, quarter-eagle, three dollars, and dollar, made of gold ; 
the dollar, half-dollar, quarter-dollar, dime, half-dime, and three- 
cent piece, made of silver; the cent and half-cent, made of copper. 

Note 1. — The wordMiti isfromtheLatmwordmiJieConethousn.nd) ; 
tho word CeHT, from the Latin centum (one hundi'sd) ; the word DiWB, 
from a French word sguifying a tithe or tenth ; and the reason of these 

■ QdbSttosS. — Alt. 88. What is United Stivtas monoyf Repeat the Table 
of Onitod SutaB Money. What is a simple number f What are the dc- 
DOUiinfttiona of United States money 1 Hon do they increase frnoi riglil 
tu left! How are they added, eubtiaoted, maltiplied, aud dil^derl 7 I!ow 
ate duilais, oenta, and mille, Beparatad"? Why must a oipher be pluced befme 
oonis, nhen the nutaber Is less than 10 7 Why are two places allowed for 
cents, while only one is allowed for mills I Name the ojins of the United 
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names, as applied tD our coins, is found in the proportion wMoh. they 
respectivelj LcrLr to the dollar*. 

The term Doiiar is Said to be deriTcd from the Danisli word Daler 
and this from Dale, the name of a town, nhere it was first ooined. 

The aymbol $ represents, probably, the letter U written upon an S, 
denoting U. S. {United States). 

Note 2. — All the gold and aher ooina of the United Sfatea are now 
made of one purity, nine parts of pure metal, and one part alloy. The alloy 
for tlie fliWer is pure copper ; aod tliat for the gold, one part copper and 
one part silver. The cent is now made of pure copper and nictd. The 
standard wdght, as fixed by proecnt laws, of the eagle, is 26S grains, 
Troy i the eUvbt dollar, 41^ grains ; half-dollar, 192 grams ; quarler- 
doUar, 90 griuns ; dime, 38f grams ; Lalf-dime, 19J groins ; three-cent 
piece, llj^ grains ; and tlie cent, new coinage, 79 gi-ains. 

KEDUCTION OF UMITED STATES MONEY. 

Art. 69. Reductiom of United States Money ia changing the 
imits of ono of its Jeaominations to tlie units of another, either 
of a higher or lower dKnoniination, without altering their value. 

Art, 70, To reduce units from a higher doaomination to a 

Ex. 1. Reduce 25 dollars to eonts and mills. 

Ana. 2500 cents, 25000 miUs. 

2 5 dollars. 

10 ^^^ multiply the 25 by 100, be- 

„ „ ,^ . , cau'^e 100 cenls make 1 ilollar ; 

2 5 cents. a^j multiply the 3500 by 10, bo- 

1 caufp 10 mills make 1 cent. 

2 S U mills. 
Or thus, 2 5 mills. 
BcLE. — To rfdvce dollart it 
dollars to mills, anner three 

Note. — Dollars, cents, and mills, eiprcasEd by a single number, are re- 
duced to cjUIs by merely removing the separating point ; and dollars and 
centg, by annexing one cipher aai removing the sepaiatrix. 

Art. tS. To reduce unite from a lower deaoraioation to a 

Es, 1. Reduce 25000 mills to cents and dollars. 

Ans. 2500 cents, |25. 

QoesTioNS. — Art. 69. Wiiat ia reduction of United Statoa Mnnej 7 — Art. 
TO. What is thfl rule for refluBing doilara to eents and mills 1 Give the reason 
for the rule. How do you reduce doilara and oente to oenta, or dollars, cents, 
and mills, to mills 7 What is tho reason for tliia rulo T 
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1 ^ ) ^^"'^^ "^''1^- Wo divide the 25000 Ly 10, be- 

10 0)2500 cents. cause 10 mills make 1 cent; and 

— r divide tlie 2500 hy 100, tecause 

2 5 dollars. lOo cents make 1 doUax. 

OrthuB, 2 5|0 0|OmillB. 

Ruia. — To reduce flails to cent), cut off av^ figure on the right ; 
to reduce cents 'o dollars, point off two figtares ; and to reduce mills la 
dollcen,f.iv.t off ts^-SE Jigures. 

Examples for Prjictice. 

1. Eeduee $125 to cents. Ans. 12500 cents. 

2. Eeduoe 8345 to miCa. Ans. 345000 milla. 

3. Beduoe 297 mills to cents. Ans. $0,297. 

4. Keduce 2682 mills to dollars. Ans. S2.682. 

5. Beduce 4123 centa to dollars. Ans. g41.23. 

6. Eeduoe $156.29 to cents. Ans. 15629 cents. 

7. Reduce S16.428 to mills. Ans. 16428 mills. 

8. Seduce 10.87 to mills. Ans. 9870 mills. 

Art. 72. ADDITION OP UNITED STATES MONEY. 

RnLE. — Write dollars, cents, and mills, so that units of the samt 
denomination shall stand in Ike same colvmn. 

Add as in addition of simple numbers, and place the separating point 
directly under thai above. 

Proof. — The proof is the same as in addition of simple num 
bers. 

Examples for Practice. 
1. 2. 3. 4. 

4 5.2 4 3 7 5.6 4 3 1 6.7 5 1 4 7.8 6 
13.8 9 6 16.8 9 7 14.0 3 7 8 9.5 8 
9 3.516 4 3.816 18.7 19 4 9 6.3 7 

5 2.3 4 3 5 8.3 1 3 9 7.0 9 9 1 1.3 4 

Ans. 2 4.0 9 8 1 9 4.6 6 9 1 4 6.4 3 6 2 3 4 5.1 5 

Questions. — Art- 71. What is tie rnle fur reducing mills to oeats ? For 
reducing oonta to dollars I For n 

for eaoh, — Art. 1% How muat tl .... _ 

Unitad Stataa money ? How added 1 How pointed off ? 
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S, «». m. 


S. cts. ™. 






7 8 6.7 1 3 


8 7.0 5 9 


91.7 6 3 


7 8 6.7 1 3 


1 7 6.0 7 1 


3 7.810 


8 4.161 


3 4 5.6 7 8 


5 6 7.8 1 9 


81.4 7 5 


10.0 7 


9 7.017 


1 2 3.4 5 6 


4 0.0 7 8 


5 3.6 1 5 


8 61.090 


7 8 y.o 1 2 


21.15 6 


81.17 6 


1 2 3.4 7 6 


3 4 5.6 7 8 


8 1.1 7 7 


3 2.817 


9 S 7.0 16 


9 1.234 


3 3.6 2 1 


5 3.1 9 6 


3 4 5.7 5 


7 I 8.9 5 


2 8.0 9 3 


4 1.5 7 


3 5 7.0 9 1 



9. Bought a coat for 817.81, a yest for S3.75, a pair of 
pantaloons for $2.87, ajid a pair of boots for $7.18 ; what wits 
the amount? Aiis. S31.61. 

10. Sold a load of wood for seven dollars six cents, five 
buahels of corn for four dollars seventy-five cents, and seven 
bushels of potatoes for two dollars six cents ; what was re- 
ceived for the whole? Ans. ffil3.87. 

11. Bought a barrel of flour for S6.50, a bos of sugar for 
S9.87, a tonofcoal for 812.77, and a box of raisins for |2.50 ; 
whfit was paid for the various articles? 

Ans. $31.64. 

12. Paid g4.62 for a hat, |9.75 for a coat, $5.75 for a pair 
of boota, and 81.50 for an umbrella; what was paid for the 
whole? Ans. $21.62. 

13. A grooer sold a pound of tea for $0,625 ; 4 pounds of 
butter for $0.75 ; 4 doson of lemons for 80.875 ; 9 pounds of 
sugar for $0.80; and 3 pounds of dates for $0,375. What' 
was the amount of tiie bill? Ans. $3,425, 

14. A student purchased a Latin gramniar for $0.75, a 
Virffil for $3.75, a Greek lexicon for $4.75, a Homer for $1.25. 
an English dictionary for $3.75, and a Greek Testament for 
$0.75 ; what was the amount of the bill 1 Ans. $15, 

15. Bought of J. H. Garleton a China tea-set for ten dollars 
eighty-two cents, a dining-set for nine dollars sisty-two cents 
five mills, a solar lamp for ten dollars fifty cents, ft paii' of vases 
for four dollars sisty-two cents five mills, and a set of silver 
spoons for twelve dollars seventy-five cents ; what did the whole 
cost? Ans. $48.32. 

16. Bought three hundred weight of beof at seven dollars 
seven cents per hundred weight, four cords of wood al six dollars 
four cents per cord, and a cheese for three dollars nine cents ; 
what was the amount of the bill ? Ans. $48.46. 
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Rule. — Write the seee al dsno na on, oj tie vb ahei d under 
the coTTBsponding ones of the ta nae I 

Subtract as m subtraci an of simp!e imie s and place the sepa- 
rairix directly under that a o e 

n sul ra t n ot simple 



Hera, 4 2.3 8 8 



9. From 871.07 take $5.09. Am. S65.98. 

10. From |100 tak Sl( 17 Ana. |82.83. 

11. Fi-ora one kund d d II th w paid to one man 
aeTcnteen dollars nii nt. t th tw ty-tliree dollara 
eight cents, and to an th th rtj f h J 11 twenty-fivo cents , 
how much cash remain d? Aas. 126.68, 

12. From tea dolla t k n 11 Ana. $9,991. 

13. A lady went " a h pp n h m th having giveu liei! 
fifty dollara. She pu h d 1 f fift en dollara seyen 
centa ; a shawl for el n d 11a t n nts a bonnet for seven 
dollara nine cents ; and j ai f Ii f two dollara. How 
much money had she m m ng ? Ans. $14.74. 

14. Prom one hun I d ! 11 th w talcen at one time 
thii-ty-one dollars fifl n ts n m II at another time, 
seven dollars nine cent S m II t an th ime, five dollars 
five cents ; and at another time, twenty two dollars two cents 
seven mills. IIow much cash remained of the hundred dollars? 

Ans. $34,671. 
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UNITED bTATES MONEY. 



A&T. 74. MULTIPIJCATION OF UNIl'ED STATES MONET. 



which must be pointed off a 
(Art. 71.) 

Pronf. - - The proof is the same as in nraltiplieatioii of simpla 
numbers. 

Examples roB Practice. 

1. What will 143 barrels 2. What will 144 gallons 

of flour cost at $7.25 per of oil cost at 81.625 a gal- 
harrel? , Ans. §1036.75, Ion 7 Ans. 8234. 

Multiplieand™* #7.2 6 Multi|:ilicand™™""si.6 2,5 

Multiplier 143 Multiplier 144 



Product $10 3 6.7 5 Product 32 3 4.0 0,0 

3. What will 165 gallons of molasses cost at $0.27 a sal- 
Ion? , Ans. 144.55: 

4. Sold 78 tons of timher at $5.68 a ton; what was the 
unount? Ans. $414.64. 

5. What will 43 rakes cost at 80.17 apieoe ? 

Ana. S7.31. 

6. What will 19 bushels of gait cost at 81.623 per bushel 1 

Ans. 530.875. 

7. What will 47 acres of land cost at 837.75 per acre ? 

Ans. P774.25. 

8. What will 19 dozen penknives cost at $0,375 apiece ? 

Alls. $85.50. 

9. What is the value of 17 chests of souchong tea, eaoh 
weighing 59 pounds, at $0.67 per pound ? Ans. $672.01. 

10. When 19 cords of wood are sold at $5.63 per cord, 
what is the amount ? Ans. 8106.97. 

11. A merchant sold 18 barrels of pork, each weighing 200 
pounds, at 12 cents 5 mills a pound ; what did he receive ? 

Ans. $450. 

Questions. — Art. 74. How do you arrange tJie raultipliotind ond laultipliat 
in multipliofttioa of United States money 7 How multiply ? Of what denomi- 
oatioti l9 the product? How mnflt it bo pointed offT ilepont tlio mio. 



Healed byGoogIc 



SKCf. IX.j UNITED STATES MONE'i. 75 

12. "Wliat oosi 132 tons of hay at $12,125 per ton ? 

Ans. 11600.50. 

13. A farmer sold one lot of land, containing 187 acres, at 
$37.50 per acre; another lot, containing 89 acres, at $137.37 
per acre ; and another lot, containing 57 acres, at $89.29 per 
acre ; what was the amount received for tie whole 1 

Am. S24 327.96. 

Art. T3. DIVISION OF UNITJiD STATES MONEY. 
Eui.E, — Divide as in division of simple numl^rs. 
Hie quotient will be in the lowest itenotnination of the dii>iJend, 
which must be pointed off as in reduction of United Slates money. 
(Art. 71.) 

Note.— When the dividend OBOsista of dollars only, and iseilhcr emaller 
Ihan tlie divisor or not divisible by it without a remaindor, reduce it to 
a lower denomination by annering two or three cipheca, aa the case may 
requii'e, and the quotient will be cents or mills accordingly. 

Proof. — The proof is the same aa in division of simple 
aumbars. 

Examples job Pjiacticb. 
1. If 59 yards of eloth cost 2. Purchased 6^ ouaoes of 

$90.27, what will 1 yard indigo for gl7. What did I 
codt? Ans. SI. 53. give per ounce ? 

Ans. $0.25. 



Divisor 5 9 ) 9 0.2 7 { 1.5 3 Quol 



3. If 89 acres of land cost S12225.93, what is the value of 
1 acre? Ans. $137.37. 

4. When 19 yards of cloth are sold for $106.97, what should 
be paid for 1 yard 7 Ans. $5.6S. 



anga Ok dividend aQd Am 



the quotient I How pointed off? How do jon p^ 
dolJHtB only, and ia either smalier than the divi 
without a rcinainder ? Bepeat the tule. 
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5. Gave S22.50 for 18 barrels of apples ; wUat was paid for 
1 barrel ? For 5 barrels ? For 10 barrels ? 

Ans. §20 for all. 

6. Bougbt 153 puunda of tea for 390.27 ; what was it per 
pouud? Ans. 30.59. 

7. A mevcliant purcbased a. bale of cloth, containing 73 
yards, for S414.64 ; wliat was the cost of 1 vard ? 

Alls. ^5.68. 

8. If 126 pounds of butter cost gi6.38, what will 1 pound 
flost? Ajis. SO.13. 

9. If 63 pounds of tea cost §53.59, what will 1 pound cost ? 

Ans. $0.93. 

10. If 76 cwt. of beef coat §249.28, what wiU 1 cwt. cost ? 

Ans, $3.28. 

11. If 96,000 feet of boards cost 91120.32, what will a 
thousand feet cost ? Ana, 811.67. 

12. Sold 169 tons of timber for $790,92 ; what was reeeiYed 
for 1 tou ? AnB. $4.68. 

13. When 369 tona of potash are sold for 348910.95, what is 
received for 1 ton? Ans, $132.55. 

14. For 19 cords of wood I paid $109.25 ; what was paid 
for 1 cord? Ans. $5.75. 

PEACnCAL QUESnOHS BY ANALYSIS. 

Art. "JS, Asalysis is an esaminafion of a quu&tion by 
resolving it into its parts, in order to consider them separati.-lj, 
and thus render each step in the solution plain and intel- 
ligible. 

Aei. 71, The price of one pound, yard, bushel, ilc, being 
given, to find the price of any quantity. 

EuLE. — Multiply the price it/ the quantity. 

Ex. 1. If 1 ton of hay cost S12, wiiat will 29 tons cost ? 
Ans. 8348, 

Illusthatioh — Since 1 ton costs 812, 29 tons will cost 29 
times as much : $12 X 29 = $348. 

2. If 1 bushel of salt cost 93 cents, what will 40 bushels 
cost? What, will 97 bushels ccst ? Ans. S90-21. 
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8. If 1 bushel of applea cost 81.65, wliat will 5 bushels cost? 
What will Iti busliela costt Aus. $29.70. 

4. If 1 ton of clay cost |0.6T, what will 7 tons cost ? What 
will 63 tona cost? Ana. $-l2'.2l. 

5. Wlien 87.83 are paid for 1 cwt. of BOgar, what will 12 ewt. 
cost? What will 93 cwt. cost7 Ana. 8728.19. 

6. When g0.09 are paid for 1 Ih. of heef, what will 12 lb. 
cost? What will 760 Ih. cost? Ans. $68.40. 

7. A gentleman paid 838.37 for 1 acre of land ; what was 
the cost of 20 aocea. Wiat would 144 acres eost ? 

Ana, 35525,28. 

8. Paid 86.8s for 1 barrel of flour ; what was the value of 
9 JjarrelH 1 What must be paid for 103 barrels ? 

Ans, $737.64. 

Art. 78. The prioe of any quantity, and the quantity being 
given, to find the price of a luiit of that quantity. 

Rule, — Divide tlie price by the quantity. 

9. If 15 bushels of corn cost $10.35, wliat will 1 bushel 
coat? Ana, $0.69. 

iLLnsTRATJON. — Since 15 bushels cost §10. 35, 1 bushel will 
cost aa many centa as 15 is contained times in 810,35 : 810.35 
^ 15 = 80.69. 

10. Bought 65 barrels of flour for $422.50 ; what cost one 
barrel? What cost 15 barrels ? Ans. $97,50. 

11. For 45 acres of land a farmer paid $2025 ; what cost 1 
acre? What 180 aorea ? Ans. S8100. 

12. For 5 pairs of gloves a lady paid ^3.45 ; what cost 1 
pair? Wliat cost 11 pairs? Ans, 87.59. 

IS. If 11 tona of hay cost $214.50, what will 1 ton cost? 
What will 87 tons cost? Ans. S1696.50. 

14. When 860 are paid for 8 dozen of arithmetics, what will 
1 dozen cost ? What will 87 dozen cost ? Ana, $652,50. 

15. Gave $5.58 for 9 buahela of potatoes i what will 1 
bushel cost ? What will 43 bushels cost? Ans. $26,66. 

16. Bought 5 tons of hay for 8^*5 ; what would 1 ton eost? 
^Vhat would 97 tona cost ? Ana. S1649. 

uud, ko., tha 
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17. If J. Ladd will sell 20 lb. of butter for 33.80, what 
should he ohargo for 59 lb. t Aoa. $11.21, 

18. Sold 27 acres of land for §472.50 ; what waa the prico 
of 1 acre ? What should be given for 12 acres 7 Ans. S210. 

19. Paid S39.69 for 7 cords of wood; what will 1 cora 
uost ? "What will 57 cords coat t Ads. $323.19. 

20. Paid $10.08 for 144 lb. of pepper ; what was the price 
of 1 pound 7 Wkit cost 359 lb. ? Ans. $25.13. 

21. Paid g77 .13 for 857 lb. of rice; what cost lib.? What 
cost 359 lb.? Ans. $32.31. 

22. J. Johnson paid $187.53 for 987 gal. of molasses; what 
cost 1 gal. ? What cost 329 gal. ? Ana. $62.51. 

23. Eor 47 bushels of salt J. IngersoU paid 826.32 ; what 
cost 1 bushel ? What cost 39 bushela ? Ans. $21.84. 

Art, W, The price of any quantity and the price of a unit 
of that quantity being given, to find the quantity. 

KciE. — Divide the lohoU price by the price of a unil of the quantity 
required. 

24. If I expend $150 foi c 
can I purchase ? 

Illiktratios. — Sinca I pay ^plj foi 1 ton I can purohi i, as 
many tons with 8150 as $6 is contamed tnnea in $150 £150 
■■— $6 ^ 25 ; therefore I can puicliaae 25 tona 

25. At $5 per ream, how many reams of papei can be bought 
for $175? Ana S5 leuns 

26. At $7.50 per baritl how niiny birrel« of flour can be 
obtained for $217.50 1 Am J9 banels 

27. At $75 per ton, how mmy tons ot ion can be pwichised 
for $4875 ? Ana 65 ton-' 

23. At §4 per yard, bow ininy yai i^ ot cloth cin be bought 
for $1728 7 Ans 432 yards 

29. How many bundr d weight of bay can be bought for 
$9.66, if $0.69 are paid foi 1 bundled weight? 

Ana 14 hundied weight 

30. If $66.51 are paid for flour at ft7 31 per birrel how 
many ban-els can be bought ? Ana. 9 barrels. 

31. Paid $136,50 for wood, at $3.25 per cord; how many 
oorda did I buy? Ana. 42 coida. 

QdestiohS. — Art, 7ft. How Ha yira find tiia quantitj, the prico of I poand, 



Healed byGoogIc 



UJSITED STATES MONEY. 



Aiii. §{!, A Bill is a paper, giyen by merchants, containing 
a statement of goods sold, and their prices. 

An invoice is a bill of merchandise shipped or foi-wardcd to a 
purchaser, or selling agent. 

The date of a bill is the time and place of the transaction. 
The bill is agaiiist the party owing, and in favor of the 
party who is to receive tie amount due. 

A bill ia receipted, when the receiving of the amount due ia 
acknowledged by the party in whose favor it is. A clerk, or 
any other authorized person, may, in his stead, receipt for him, 
as in bOl 2. 

When the items of a bill have been rendered at different dates, 
tlie several times may be given at the left hand, as in bill 5, 

When the bill is in tJie form of an account, containing items 
of debt and credit in its settlement, it ia required to find the 
difference due, or balance, as in bill 6. 

What is the cost of each article in, and the amount due of, 
each of the following bills ? 

(1.) New York, May 20, 1856. 

Dr. John Smith, 

Bought of Somes & Gkidlbt, 
82 gals. Temperance Wine, at $0.T5 
89 " Port do. " .92 

24 pairs Silh Gloves, " .50 

— — $155.38. 





SoMEB & Gkidi.ey. 


(2.) 


Philadelphia, March 1, 1857. 


Mr. Levi Webster, 




Bought of James Frankland, 


6 lbs. Chocolate, 


at $0.18 


12 " Fbur, 


,20 


6 pairs Shoes, 


1.80 


30 lbs. Candles, 


.26 




$22.08. 


Received payment, 






Jauhs Pbanklakd, 




by Enoch Oseoor. 


QoesTroNB. — Art, 80, What is n 


bill, in mercantile tranaftolions ? What is 


an invoioo ? When ia a bill againel 


S, and when in favor of a party 7 II017 is 
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^fr. William G 



13 Ploughs, 
23 Havdaaws, 

14 Hammers, 
12 Miltrsaws, 
46 vwL Iron, 



:. Louis, March 19, 1856 



Bought of Moses Atwood, 
at $0.50 



5 Dow, 



37 



Boston, Ju7ie 5, 1856. 
Bought of Lord & Greenlbaf, 



Green Tea, 
Btach do., 

43 Costs Wine, 

12 Crales Liverpool Ware, 

19 bbl. Oeneaee Flour, 

23 6m. Bye, 



Mr. John Wade, 

1855. 
Apr. 5. To 80 po 



San Francisco, May 13, 1856. 
To Ateb, Pitts &, Co., Dr. 



Jfeb, 10. 
Apr. 3. 



Cr. 
27 ITouiij Readers, 
10 Greek Lexicons, 
1 Webater'a DiclioTiaries, 

21} 'Testaments, 



Balance due A., F. & Co, 
Received pai/nient, 
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LEDGER ACCOUNTS. 

Art. 81, The principal book of accoimta among merchants 
ia called a ledger. In it are brought together scattered itwns 
of sccouiit, often maiina long columns. As a rapid way of 
finding the amount of eadi, acoountajits generally add more than 
one column at asingle operation. (Art. 24.) The esamplea 
below may be added both by the usual method and by that which 



$, cts. 


I. cts. 


$. ets. 


$. eta. 


5.7 5 


1,0 5 


7 1.10 


1 0.8 8 


3.15 


7.0 8 


3 5.6 


3 2 0.1 2 


6.3 7 


6.3 8 


2 1.4 


2 8 0.4 7 


10,13 


5.5 


10 0,5 


15 1.5 3 


5.0 5 


3.2 5 


6 2.7 5 


.9 2 


12.5 


8.19 


13.13 


11.0 8 


8.0 


1.13 


1.3 7 


4 9.13 


.6 3 


10.10 


16.0 2 


4 4.2 2 


1.3 7 


15.2 5 


19.2 8 


6 0.81 


2 2.0 


13,4 5 


1 6 3,3 5 


5 2.7 5 


U.0 5 


6.17 


S 2 0.5 


3 5.15 


1.19 


.0 9 


7 5.0 


7 0.0 6 


.31 


1.13 


2 5.2 


1 5 0.0 


10,0 


8.0 7 


5 3.81 


3120.12 


11.8 8 


11.0 6 


3 8.19 


2 0.5 


.12 


3 6.15 


17,00 


16,0 9 


9,1 T 


18.91 


10.3 8 


9 0.11 


.3 3 


10.0 3 


4 0.12 


1 8 2 5.5 


6.2 2 


3 0.0 


15.0 8 


10 5,10 


2.3 1 


1.8 8 


71.12 


3 5.4 6 


7,17 


2.7 5 


13.19 


6 7.6 3 


1 5.5 


1.2 5 


10.0 


8 1,17 


11.2 5 


5.0 


18.2 


10.14 


.0 9 


2 5.5 


13,15 


7 5.0 


21.17 


12.0 2 


2 5.0 


12 0,0 


3 2.0 


19.17 


1 2.5 5 


1 1 4.0 9 


14.0 6 


3 2.4 3 


1 1 1.1 


212.6 3 


2 0.5 


4 6.3 7 


2 3 5.8 3 


1 3 0.4 8 


QmsTiUNS.-Ar 


t, 81, What i 


3 a leflgerT How 


maj ledger colnmDS bo 


addodmtidlj? 









Healed byGoogIc 



^ X. REDUCTION. 

Aet. 82, A Simple nmubcr is a unit or a collection of unita, 
either abstract, or concrete of a single kind or denominatioii; 
thus, 1 dollar, 9 apples, 12, are simple numbers. 

A Compound aumber is a collection of coacretG unita of several 
kinds or denominations, taken collectiTcly ; thus, 12£. 18s. 9d.j 
is a compound number. 

Art. 83i Reduction is changing numbers, cither simple or 
compound, from one denomination to another, without altering 
their values. 

It is of two kinds, Reduotion Descending, and Reduction As- 
cending. 

Reduction Descending is changing numbers of a higher de 
nomination to a lower denomination ; as pounds to shillings, &a. 
It is performed by multiplication. 

Reduction Ascending is changing numbers of a, lower denomi- 
nation to a higher denomination ; aa farthings to pence, &c. It 
ia the reverse of Reduction Descending, and in performed by 
division. 

ESOLISH MOKE?. 

Art. 84i English ov Sterling Money Is tiie Currency of 
England. 

4 Farthings (qr. or far.) malce 1 Penny, d. 

12 Peace " 1 Shillmg, b. 

20 Shillings " 1 Pound, £. 

21 Sliillinus sterling " 1 Guinea, G. 
20 ShillingB " " 1 Sovereign, sot. 

s. 1 = "4 



HoTB 1. — The symbol £, atfuiiia for the Latin word libra, signifying a 
pound ; 1. for soliilas, a shilling ; d. for dcnariiis, a penny ; jr. for 
quadrans, a. quarter. 



-Art. B3. What is reduotii.nT Hor 
t. fi4. What is English monajT Rep. 
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Note 2. — Farthings ara someiaroaa espraaaed ia ft fraction of a penny ; 
thus, 1/ar. = i d. ! 2 &r. = i d. ; 8 far. = | d. 

Note 8 The Pound Sterling ia repveeented by a gold coin called a, 

. EOTereign. Its legal talue in United Slates mone; ia 1:4.84. 

HOTE i. — The term Bterling is probiiblj from Eaaterling, the popular 
name of certtun early German traders in England, vrbose money yrns 
noted for the purity of its quality. 

Mental Exebcisigs. 

1. How many farthinga in 3 pence? In 9 pence? 

2. How many pecce in 2 ehillinga? In 6 siiillings? 

3. How many sliillings in 7 pounds? In 10 pounds? 

4. How many pence in 8 farthinga? In 24 fartliings? 
6. How many sliilliBga in 24 pence? In 60 pence? 

6. How many pounds in 40 shillinga? In 80 shillings? 

Exercises tor tee Slate. 



1. How many fartliiiigs in V!£. 8s. 9d. Bfar. ? 

(iPEiuTios. We multiply the 17 by 20, bo- 

cause 20 Bhillings make 1 pound, 
and to this product we add tiie 8 
BhillinES in the question. We then 
multiply by 12, because 12 pence 
make 1 shilling, and to the product 
we add the 93. Aeain, we multi- 
ply by 4, because i fiirthings make 
1 penny, and to this product wo 
. 1 c w . n j> ii ■ add the 3 far. ; and we find tho 

Ans. 1 G 7 4 3 fartlimgs. answer to be 16743 farthings. 

Rule. — Multiply the Mffhsst denomtnaliort given by ihe nim^er re- 
ijuired of the next lower dejumdnation to make one in the denomtnaliort 
multiplied^ To this product add the corresportdinff denomination of 
the multiplicand, if there be any. Proceed in this ■u>ay, till the redac- 
tion is brought to the denomination required. 

Qbehtiobs. — Art, 85. How do you reduce pounds to shillings! Why 
mnltiply by M ? How do you reduoo Bhiliiaga to pence 7 Why? Pence to 
farthings? Why! Guinena te shiilingg? What is tho goncrol rnlo lor ro- 
ducsion dcBCanJing 7 
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Akt. 86. To reduce tte unit of a lower denomination to a 
Uigter, 

Ex. 2. How many pounds in 1674S farthings ? 

o?EKiTioij. We divide by4, becauge 4 faithings 

4)16743 far. make 1 penny, and the result is 4185 

pence, and the remainder, 3, is &r- 

1 2 ) 4185 d. 3far. things. We divide bj 12, beeauM 12 

OA\(!^«= o^ pence make 1 Bhilling, and the result 

^ " I ^^° ^- ^'^- 13 348 shlUinga, and the 9 remaining 

1 7 i£, 8s. is penee. Lastly, we diride by 2U, 

. i-rn o ni oi- because 20 shillingB make 1 pound, 

Ans. n£. 83. yd. iJlar. and the result is 17£. 8s. Therefore, 

by annoiing all the remainders to the last quotient, wo find the answer 

to be n£. SJa. 9d. Sfer. 

Rule. — Divide Che lower dsnomination given by the number, which 
il takes of that denomination, to maJce one of the next higher. The 
quotient thus obtained dimde as before, and so proceed until it is brought 
to the denomination required. The last quotient, with the remainders 
connected, uiiH be the ansvier. 

3. In 9£. ISs. 7d. how many pence ? 

4. In 2383d. how many pounds, &c. ? 

5. How many farthings in 14£. 11a. 5d. 2far. ? 

6. How many pounds in 13990far. ? 

TROT WEIGHT. 

Art. 87. Troy Weight is tho weight used in weighing gold, 
silver, and jewels. 

Taelu. 

24 Grains (gr.) make 1 Ponnywoighfc, pwt. 

20 Pennyweights " 1 Ounce, oz, 

12 Ounces " 1 Pound, lb. 



_ jt. Se. How do you reduce farthings to panca ? Wliy (Ti- 
,.„= uj >, How do you raduoe peiioa to shillings? Why? SMHings to 
pounds? Why? ShiliingBto guineao? What is tSe general rule for reduc- 
tion aseending? What is Troy Weight used for? E«peat the Tiihle. 
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Note 1. — The 02. stftnas fbr ojiju, the SpanisJi for ounce, 

Hotb2 A grain or corn of wheat, gathered out of Ihe middle of tlie 

ear, W.13 the origin of all the weights used in England. Of these grains, 
32, well dried, were (o make one pennyweight. But in later times it was 
thought sulficieut to divide the same pennyweight into 24 equal parts, still 
called grMHa, being the least weight now in use, from which the rest are 
aomputed. 

Note 3. — Diamonds and other predoua stonea are weighed hy what is 
oalled Diamond Weight, of which 16 parts nmlie 1 grain; i grains, 1 
carat. 1 gram Diamond Weight is equal to ± grains "hvy, and 1 oarat to 
81 grains Troy. 

Note 4. — The Troy pound ia the standard unit of weight adopted hy 
the United States Mint, and ia the same aa the Imperial Troy pound of 
Great Britain. 

Mental Exercises. 

1. How many gr. in 2pwt. ? In lOpwt.? 

2. How many pennyweights in 4oz. ? In 20oii. ? 

3. How many ounces in 21b. ? In 51b. ? In lOIb. 7 

4. How many pennyweights in 48gr. ? In 96gr. 7 

5. How many ouneea in 40pwt. 1 In 120pwt. ? 

6. How many pounds in 24oz. ? In 60oz.? In 120oz.7 

ExMioisEa roR the Slate. 

1. How miiny grains in 721b. 2. In 419887 grams, how 

lOoz. 15pwt. 7gr. 7 many pounds? 

7 2 lb. 10oz.15pwt.7gr. 24) 419887 gr. 

2 ) 1 7 4 9 5 pwt. 7gr. 




17 4 9 5 pennywei 



1 2)874 oz. 15pwt. 
7 2 lb. lOoz. 
Ans, 721b. lOoa. ISpwt. 7gr. 



Am. 419 8 8 7 grains, 



QnssTioss. — What was the original of all weigila in England? Hi 
many of these grains did it tako to make a pennyweight ? How many grai 
in a pBuuyweight now ? By nhal weight are diamonds weighed 7 What 
the standard at the mint ? Hiw do yon roduoe pounds to grains ? Give tl 
reason of the operatiim. Hotr do you reduce grains to pounds ? 
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3. How many gi-ains in 76pwt. ISgr, ? 

4. How many pennyweights in 1836gr, ? 

5. In 761b. 5oz. how many grains ? 

6. In 440160 grains how many pounds? 

7. How many pennyweigtta in 144ib. 9oz. 1 

8. How many pounds in 34740pwt.? 

9. How many pounds in 17895gr. 1 

10. In 31b. loE. 5pwt. 15gr, how many grains ? 

11. A valuable gem weighing 2oz. 18pwt. 12gi', waa sold for 
11.37 per grain ; what was the sum paid 1 Ans. $1923.48. 





APOTHECARIES' 


WEICSHT. 




r. 88. 


Apotheoaries' Weight 
Table. 


ia used in i 


nising mcdieince. 


'20 Gra 
3 Sor. 
8 Dr; 

12 Oui 


.ina (gr.) make 1 
iiples " 1 


. Surupl,!, 
Dram, 
OuncB, 
Pound, 


dr! or 5 


^eea " 1 


Ih! or lb 



Note 1. -- In tliis meiglit the pound, ounoe, and grain a. 
in Troy Weight. 

KoTE 2. — Medicines are ubu!i.11 j bought and Bold by Avoirdupois IVoiglit. 
NOTK 8. — In estimating tlie iv ' ' ' " " ■'- " ■' -■ 



Mental Exeucises. 

1. In 40 grains how many scruples 1 In 60gr. 1 In 120gr. ? 

2. In 5 aoruplea how many grains t In lOsc. ? In 4080, ? 

3. In 3 drams how many scruples ? In lOdr. 7 In 17dr. 7 

4. How many pounds in 48 ounces? In 96oz. 7 In 14^oz.7 

5. How many ounces in 24 drams 7 In 64dr. ? In SOdr. 7 

Questions — Art SS. ] 



Healed byGoogIc 



REOVCTIQS. 
KXEECTSKS FOR TIIE SlATB. 



1. In 401b. 8oz. 5clr. lao. 7gr. 
how many grains ? 



2. How manj pounds 
234567 grains ? 



4 lb. 8oz. 5dr. Ibb. 7gr. 20)234567 gr. 

3 ) 1 1 7 2 8 so. 7gr. 
8 ) 3 9 9 dr. li 

1 2)488 oz. 5i 
40 lb. 8i 



488 



117 2 8 scruples. 
20 



Ans. 401b. 8oB. 5dr. Isc. 7gr, 



An.?, 2 3 4 5 6 7 grains. 

3. How many acvuplea in 761b. ? 

4. How many pounds in 21888 3 1 

5. How many grains in 1441b. ? 

6. How many pounds in 829440gr.? 

7. In 12ft. 8g 85 IB 18gr. how many grains? 

8. In 73178 grains how many pounds ? 

9. How many dosea are there in 7g 65 29 of tartar emetic, 
admitting 20 grains for each dose ? Ans. 188. 

AVOIKDUPOIS WEIGHT. 
Aet. 89, Avoirdupois Weight is used in weighing almost 
every kind of goods, and aO metals except gold and silver. 

Table. 
16 Drams (dr.) make 1 Ounce, 

16 Ounces " 1 Pound, 

25 Pounds " 1 Qnartei-, 

4 Quarters " 1 Hundred Weight, 

20 Hundred "Weight " 1 Tod, 



you raJoea pounda to graii 



400 = 6400 
1600 = 25C00 
2000 = 51200 

IVhnt is the reason 



is ATOinlupois Weight used? Beoit 
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Note 1. — In aot. tlie c stands for ee?i(«m, the listm for one haitdred 
and wt for leeigkt. 

NOTB 2. — 'Hie laws of most of tie States, and common practice at the 
present time, make 25 pounds a qnai1«r, aa given in tha table. But foT- 
merly, 28 pounds were allowed to make a quarter, 112 pounds a hundred, 
oud 2240 pounds a ton, as is still the standard of the United States goyem- 
ment in collecting duties at the cust:im-hou9es. 

Note 3. — The term aToirdupoia is from the French auoir du paid, ag 
nifying to have weight. 

No™ 4. — 1 pound Avoirduaois = 7000 gr. Troy = lib. 2oi.ll pwt 16 
gr. Troy ; lib Ii-oy, or Apothecary = 576(^r. Xroy = 13oi. 2^^i dr. 
Avoirdupois; loz. Troy, or Apoth, = 480gr. Troj = loz. 1.^^ dr. At.; 
loi. Av. = 4a7igr. Ti'ojizziepwt. 54gr, Troy ; Idr. Apoth. = 60gr. Troy 
= 2.j3^dr. Ai. ; Idr Av. = 27jjgr. Troy=lpwt. S^^gr. Troy; 1 
pwt Troy = 24gr. Troy = ^||ofa dr. At. ; Iso. Apoth, = 20sr. Troy = 
-ja|ofadr. At, 

Menial ExBECiEEa. 

1. How many drams in 3oB. ? In7oz.? InlOoz.? Inl2oa.? 

2. How many ounces ia lOlb. ? In 151b. ? In 121b. ? In 1001b. 7 

3. How many pounds in 2 quarters 7 In 3qr. 7 In 20qr, 7 

4. How many quarters in lOcwt. 7 In 16cwt. 7 In ITowt. 7 

5. How many tons in SOowt. 7 In lOOowt. 7 In 600cwt.7 

6. How many hundred weight in 16qr. 7 In48(ir. 7 In96qr.7 

JEXEEOIBBS FOR THE SlATB. 

1. How many pounds in 176T. 2. In 3537901b. how 
17cwt. 3qr. 151b. 7 many toua 7 

1 7 6 T. 17cwt. 3qr. 151b. 2 5 )353790 lb. 

?_^ 4 ) 1 4 1 5 1 qr. 151b 

3 5 3 7 hundred weight. ^ 0) 3537 cwt. 3qr, 

7TTTT . 17 6T.17ewt 
1415 1 quarters. 
2^ Ana. I76T. 17owt. 3qr. 151b. 



IS. 3 5 3 7 9 pounds. 



QnEETiosa How niany pournJa are now allowc J for a Qui;., hdcI hw/many 



tons to ^ms! Give the reason for the operation 
drams to tana ? What ia the reason for the operation 
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3. In 16T. 19cwt. Oqr. 101b. lloz. 5dr. how many drams 1 

4. In 8681141 di'ams how many tona? 

5. In 679cwt. how many pounds t 

6. In 679001b. tow many cwt. ? 

7. Wliat cost ITowt. Sqt. 181b. of beef, at 7 cents per 
pound? Am. $125.51. 

8. Wl&t cost 48T. ITewt. of lead, at 8 cents per pound ? 

Ana. $7810.00. 

CLOTH MEASURE. 

Aet, 90, Cloth Measure is used in measuring cloth, ribbons, 
laea, and other articles sold by tho yard or ell. 



aj Inches (in.) 
4 Nu.ila 

4 tjoartars 
3 Quarters 

5 QuiirterB 



E u 1 = H = 4 = 10 = 36 

1 = II = U = 5 = 20 = 45 

Note. — The Ell Freuoli is 6 quarters ; lie Ell SooWli, 4qr. l^ia. 

MfiNTAL Exercises. 

1. In 2. quarters how many nails ? In 5qr. ? In 8qr. 1 In 
.20qr. ? In 25qr. ^ In 30qr. 1 In 40qr. ? 

2. In 3 yards how many quarters 7 In 7yd. 7 In 8yd. 7 
In 14yd. ? Ill 19yd. 7 In 100yd. 7 In 200yd. ? 

3. Howmany quarters in 8 nails? In 20Tia. ? In4Sna. 7 

4. How many yards in 20 quarters 7 In40qr. ? InlOOqr. 7 

ExEBciSEa BOB THE Slate. 

2. In 765 nails how many 
yards 7 



1 Nail, 


na 


1 Quarter of a yard, 




1 Yard, 


yd. 


1 Ell Flemish, 


E.F. 


1 Ell English, 


E. E. 
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4 7 yd. B<|r. Im 
4 

19 1 quiii'ters. 
4 

i. 7 6 5 nails. 



4 ) 7 6 5 na. 
4 ) 1 9 1 qr. lua. 
Ans. 4 7 yd. a^r, 1 



3. In 144yd. 3qr. how m&ny quarters 7 

4. Ill 579 quarters how many-yards ^ 

5. In 17E. E. 4qr. 3na. how many nails? 

6. lu 359 nails tiow many ells English ? 

7. In 126yd. Oqr. Sna. how many nails ? 

8. In 2019 niiils how many yards? 

9. What cost 49yd. Sqr. of cloti, at $2.17 per quarter of a 
yard? Ans. $431.83. 

10. What cost 144yd, Iqr. Sna. of cloth, at 25 cents per 
mul? Alls. $577.75. 



LONG MEASURE. 






Art. 01. Long Measure is used in meas 


ring distances in 


any direction. 


Table. 






12 Inches (in.) make . 1 Foot, 




ft. 


3 Feet 


' 1 Yard, 




yd. 


5i Yai-ds, or 16i Feet,, 


1 R«d, ir Pole 




Ird. 


40 Rods 


1 Furlong, 




fur 


8 Furlongs, 01 320 Rods, 


IMile, 






3 Miles 


1 LoagiiG, 




lea 


69^ MiioB (nearly) 


1 Degi-ee, 




deg.or". 


300 Degrees 


1 Circle of tho Earth. 






yrt. 


^'l 


= 12 




1 = 




= 30 


!^l i 


54 = 


m 


= 198 


1 = 40 


= 220 = 


660 


= 7020 


1=8= 320 


= 1760 = 


5280 


= 6336C 


Qdestions. — now do yon r 


duca yards to nnila? 


How do 


you rcducQ 


ncils to jiuTla ? What ia tho re 




Ilowlai 


ng mstiaure 


UBOd? Repeat the table. 
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NOTB. — 1. 12 lines make 1 inch ; 4 iaelies, 1 hanii ; (1 feet, 1 fathom , 
Jj. of a degree of the oiroumftrenee of the earth, 1 knot, or geographical 
mils, equal to l^i. statute miles. 

HoTB. — 2, The yard \s the standard jcnit of linear measure adopted bj 
the Coited Slalw goyemment, nod it is tiie same as the imperial yard of 
Great Britain. A laetre, Ihe unit of linear measure, as established by the 
French govemmeDt, is eijual to about S9 JU^ English inchea. 

Note. — 8. The English atntate mile is the same as that of the United 
Sljitfls, but that of other eoiintJ'ieB differs in Talue from it ; as the German 
Bhort mile is equal to 6857 yards, or about 3-ft English miles ; the Ger- 
man bng mile, to 10125 yards, or about SJ English miles ; the Prussian 
mile, to S2S7 yards, or about 4^ English miles ; the Spanish common 
league, to 7416 yards, or about 4^ Enghsh miles ; the Spanish judicial 
league, to 4636 yards, or about 2f English miles. 

Note. — 4. A degree of longitude is j-^tf of any circle of latitude. As 
the circles of latitude diminish in lenglli, the degrees of lonf^tude var; In 
length onder different parallels of bititude. Thus, ttnder the equator, the 
length of a degree of loo^tnde is about 694 statute miles ; at 25° of lati- 
tude, 62^^ miles ; at 40° of latitude, 63 miles ; at 42= of latitude, 514 
miles ; at 49= of latitude, 46i mUea i at 60°, 34^^ miles. 

Mental Exercises. 

1. How many incfies in 4 feet ? la 10ft. ? In 12ft. 7 In 
20ft.? 

2. How many feet in 2 yards? In 5yd.? In 20yd. 7 In 
18yd. ? 

3. How many rods in 2 furlongs 7 In Sfur. 7 In Ifur. 7 In 
30 fur.? InlOOfur.? InSOOfur.? In400fur.7 

4. How many leagues in 9 miles 7 In 21m. 7 In 8Im, 7 In 
144m. 7 In 40m. ? In 50m. 7 In 80m. ? 

5. Howmanyfiirlongsin 120rods7 In360rd.7 Inl440rd.7 

6. How many yards in 99 feet ? In 66fl. 7 In 144ft. 7 

7. How many feet in 108 inches ? In 144in. 7 In 1728in. 7 

ExEBCJSES EOa THE Slate. 
1. In 66deg. 56m. 7fur. 37rd. 12fl. 9in. tow many inclios 7 

QuESTiOMa. — How many lines make 1 inch? How many inches I hand? 
How many feot 1 fathom I What ia the alandard unit of linear meosure 
adopted by tho United Slateaf la the value of the mile tho same in all 
countries ? How much is a degree of longitude under tho eqiiEitor f At 10^ 
of latitude ! At 12° of latitude t At 60* of latitude ? 
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6 6dog!'5Giii 


,. 7fur. 87i-d. 12ft, 9in. 


eoo 

401 


2. In 292849479 incliea how manj 
degrees 1 



12)292849479 

]24404123ft. 3m 



S3 )48808246 [12ft. 6in 
40)1479037 rd. 25-^2= 



14 7 9 3 7 rods. 8 ) 3 6 9 7 5 fiir. 37rd. 

8874224^ «9 i ) 4 6 2 1 .ile. 7fu. 

1479033 : 

739518^ 415)27726 

2 4 4 4 1 2 2 ^ ft. 6 6 dc^g. 336 -H 

12 [() = 5fim, 
292849479 m. Ans. 66deg. 56m. 7fur. 37 rd. 12^ft. 3in. 



66 56 7 37 12 9 Ans. 



HoTB. — To multiply by J, we taka I, of the roultiplicand. — To divide 
fay 164, W6 S'*' Kiuoe both tlia diviBor and dividend to halves, dud tlien 
divide ; and the rem^Dder being 26 hulf-fset, ne talie half of It tbr the 
truB remainiier ^ 12ft. 6in. We adopt the same principle in dividing by 
69^ i the remainder being336sixt]isof miles, wodividetiiemby 6, and the 
quotient is 58 miles. By adding the 6 inches to the 3 inchoa, vfo obtain 
Iho true a.nanar. 

3. In 47 miles how many ffeet 7 

4. In 248160 feet how many miles 7 

5. In 78deg: 50m. 7fiir. SOrd. 5yd. 2ft. 10m. how many 
inches ? 

6. How many degrees in 345056794 inches ? 

Qdestiohs. — Huw do yon reduoe degrees to inches 7 Give the reason of 
tie operation. How do you reduoo lushes to degrees ? What ia the reason 
for the opomlJoQ ? How do jou mukiplj by ! ! How do ynu divide by 
lOi and find ths true romaindec ! How do you obtain the true answer in 
examples of this Idnd ! 
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SORVEVORS' MEAaURi, 




Art. 92. This 
land, roads, &c. 


mea 


lire ia used by surveyors L 

TA1.LE. 


11 moasurinf; 


T/^Inches (in.) mak 
25 Links 

100 Links, 4 Poles, or 66 Feet. " 
10 Chiuns 

8 Furlongs, or 80 Chains, 


9 1 Lick, 
1 Pyle, 
1 Ohiiia, 

1 jilLr^ 


1. 
fur. 


1 = 8 = 


1 

10 
80 


i 

=. 40 
= 320 


1 
= 25 
= 100 
= KlOO 
= 8000 


= 792 
= 7920 
= 63360 



NoM. — Gunter's cMa, in lengdi 4 poles, or 6G feet, and divided into 
100 linlra, is that mostly used in ordinal^ land surreys ; but in looatiog 
mads, and like public trorks, on engineer's cliaiu is usually 100 &et in 
length, oontaining 120 links, «ioh 10 inohea long. 

Mental Exbucibes. 

1. In 2 poles how many links 7 In 4 poles ? Ia 7 poles 7 

2. In 5 chains how many links ? In 8eha. ? In lOoha. 1 

3. How many poles ia 50 links ? In 751. 7 In 1251. ? 



Exercises i 



1. How many links 
5rur. 6cha. 301. 7 



m. 5fui-. 6cha. 301. 



016 3 links. Ans. 



2. In 61630 links how many 



1 )61 6 oka 301. 
8 )_6_1 fur. 6cha. 

^.ns. 7m. 5fur. Cclia. 301. 



f many miles in 4386 chains ? 
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4. In 54m. 66clia. how many chains? 

5. In 75bi. 49o!ia. how many poles? 

6. How many mil^ in 24196 poles 7 

7. How many links in 7ra. 4f'ur. 30rd. ? 

8. How ajajiy miles in 60750 links? 

SQUAEE MEASURE. 



272i Square feet, i 

40 Square rods or poles 
4 Hoods, or 160 Poles, 
640 Acres 



1 = 


9 = 


1296 


30i = 




39204 


1210 = 


I089C = 


1568160 


4840=. 


43560 = 


6272640 



1 = 640 = 25G0 = 102400 = 3097600 = 27878400 =^4014489600 

Note — A square is a figure bounded by four equal linea, perpendicalar 
to eaab other. 

Wheu the four linea are each 1 foot in lengfli, tlie space eoclosed ifl 1 
square foot ; when 1 jai'd in length, 1 square yard ; when 1 rod in length, 
1 sqvare rod ; and so fbr any other dimension. 



In tliia diagram the lar^e square repre- 
square yard, and each of the smaller 
within it represents oue aqame/oot. 
'nee there are three rows of small 
, and l/iree squara feet in each row, 
llici'a will ha 3 sq. ft. X 3 = 9 sq. ft. in the 
large square. Bnt tlie large square is 3 ft. 
in lengtli, and 3 ft, in hreaStli : hence. 



ff™ 



21? ^nd the ccnienls of a square, mtdtiply (lie nvmhers denoting it 
lengih and hi'eadth iogeilier. 



n by the diagram the re 
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Mental ExEBCKEa. 
1. In 2 square feet how many square inches ? 
2 la 3 square yards how many square feet 7 In 10 sq. yd. ? 

3, In 5 roods how many poles ? In 20 roods 1 In 30 roods ? 

4. In 7 aoies how many roods? In 24 acres? In 40 acres? 

Exercises eor the SiuIte, 
1. How many square inches in 12A. 3K. 24p. I'lift. 72in. ? 

"'XTt. 3R. 24p. 144ft. 72in. 



) 1 roods. 
40 




6 4 polos. 
72i 


KOTE. — To multiply b.y 
tiiko i of tho nraltiplioaml 



4132 
14452 
4129 



2248274 
2248279 
56206 8 
AnH.T0937864 inehes. 
2. In 80937864 square inches how many inches? 

144)8oT3*7 864 inches. 
2 7 2^)562068 ft. 72in. 



1089)2248272 fourths of a foot. 

40)2064 poles. 576 ^ 4 = 144il. 
4)51 R. 24p. 
An3.T2 A. 3R. 24p. 144fi. 72in. 

TToi'E. — To (iiyidolij the 2721, "« first reduce the divisor and dividend 
to fonrtlis, and tlieii divide. The [■emtiioder obtained, being fourths, ia 
reduead to jvhole numbers by dividing by i. 

Qfestions. — HoTt do you reduce acres to aqunre inohea 7 Qiyo ths reason 
tor Che operatioa. How do jou reduce sqnare inches to acres? What is the 
rersnnfor theoperntioD? H"w do ycu tOHltiplj by i? 
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3. In 49A. ZR. 16p, how many square feet? 

4. In 2171466 square feet how many aurea? 

5. What is the value of 365A. 3K. 17p. at $1.75 per square 
rod or pole? Aiis. $102,439.75. 

6. Sold a valuable piece of land, containing 3A. IE,. 30p., at 
S1.25 per square foot; what was received for the land? 

Ans. $187,171.87,5. 

7. In a tract of land 12 miles square, how many square 
miles? How many seres? Ana. 92160 acres. 

8. In 18A, OR, 16p. how many square feet? 

Ans. 788436 square feet. 

9. Purchased 48A. 3E. 14p. of land for $2.25 per square 
rod, and sold the same for S3.15 per square rod ; what did I 
gain by my bargain ? Ans. $7032,60. 

CUBIC OE SOLID MEASUKE. 

Aet. 94. Cubic or Solid Measure is used in 



timber, stone, &c. 



I length, breadth, and thickness; : 



1728 Cubic inches (cu. in.) 



make 1 Cubic foot, 
" 1 " yard, 



vd. 1 =■ 1728 

I 1 = 27 = 46G56 

0, i = 1|^ = 40 = 69120 

1 = H = 4|? = 128 = 221184 

Note 1. — A pile of wood 8ft. in lengtli, 4ft. in breadth, and 4fb. in 
hKght, oonlaina a oord. 

Also, one ton of Umber, aa usually surreyed, aontaine 60 ^^i^ onbio or 
solid feet. 



QuEaTiONS How do you divlda by aT2i? Of whn.t danominai 

EWHtiinder? Howie tbo (rae remainder fouod? — Art. Oi. Forwh. 
measure used? Eeoito tLa table. What are tlie dimensions of 
wood OQntainiDg 1 cord f How mnjiy solid foet docs a ton of Umba 
as usually sm-veyed 7 
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NoTB 3. — A cvic ia a solid bounded by ais square and equal aides. 
If the cube is 1 foot bng, 1 foot wide, and 1 foot high, it is called a 
cubic <ir solid foot. If the cube is 8 ffeet loag, 3 feet wide, and 3 feet tiuok, 
it is called a cubic or solid yard. 

Kow, Bin^epach side of a cubic yard,. 

as leprpsented in the diagram, contaiiiH 

9 sq ft of surface (Art. 93), it is 

jlam, if a block be cut off from one 

_ aide, one foot thick, it can he divided 

' into 9 solid blocks, with sides 1 foot 

' _L I m length, breadth, and thickness, and 

"l'lll'|l||'lllli'|l|'i''lil',"l|l|'|l'll!^ thereftra will contain 9 solid feet; 

lllillPllllllliri|||lllll | ll lJ^ and ainoe the wholo block or cube is 

at, =1,1 three feet thick, it must contain 9 

sohd feet X ^ = 27 solid feet ; or 3 

sohd foPt X S X ^ ^ 3i BoM icet Hencp, 

To find the contents of a cubie liody, multiply togellim- Ike numbers 
denoting iJie length, ireadik, and ihiaJmess. 

Mbstal Exbrobk. 

1. In 2 cubic feet how many cubic inches ? In 4 cu. fl. ? 

2. In 3 cubic yards how many cubic feet! In 10 ou. yd, 1 

3. How many cords of wood in 64 cord feet? In 96 c. ft. ? 

4. How miny tons in 80 ou. il. of timber ? In 160 ou. ft. ? 

Exercises for thh Slate. 
1. In 48 cu. yd. and 15 ou. 2, In 2265408 cubic inchea 
ft. how many cubio inehes? tow many cubic yards? 

48"yd!' 15fl. 17 2 8 ) °22 e's 4 8 ou. in. 
._^ 2 7 ) 1 3 11 eu. ft. 

^ * i Alls. 4 8 yd, 15ft. 





1311 feet 
1728 




10488 
2622 
9177 
1311 


Ans, 


2 2 6 5 4 8 indiea. 



Questions. — What la a «ube T How do you find tho & 
Give tie rBoaon for the operation. DesoribB a OHbio foot 
daco a, ton to cubio inchOE ? Give the reiLaon for Iha o] 
you rediioo cubic inolios to cubic ytirda 1 Give the rsnjon 



Healed byGoogIc 



98 REDUCTION. [Sect. X 

3. In 45 cords of wood how maoy cubic inclies ? 

4. In 9953280 cubic inches how many cords of wood? 

5. IIow many cubic feet in a pile of wood 15ft. long, 4ft 
wide, and 6 Jfl. high? Howmany oorda? Ana.3C,6ca.a 

6. How many cubic inches in a block of marble 4ft. long 
Sift, wide, and 2ft. thick ? Ans. 44928. 

7. In a room 14ft. long, 12ft. wide, and 8ft. high, how many 
cubic feet? Ans. 1344. 

8. What will 9080 cubic feet of ship-timber cost, at 811,50 
per ton? Ans. $2610.50 

WINE OK LltjmD MEASURE, 

Akt. 95, Wine or Liquid Measure is used in measuring all 
kinds of liquids, escept, in some places, beer, ale, porter, and 





TAtL!!. 




4 Gills (gi.) 
2 Pints 
4 Quarts 
63 Gallons 
2 Hogsheads 
2 Pipes 


make 


1 Pint, 
1 Quai-t, 
1 Gallon, 
1 Hogshead, 
1 Pipe, or Butt, 
1 Tiin, 



p, 1 = 63 = 252 = 504 = 2016 

i^ i = 2 = 126 = 504 = 1008 = 4032 

1 = 2 = 4 = 253 = 1008 =• 2016 = 8064 

Note 1.. — Bj lawa of Massachusatta, 32 gallons make 1 barrel. In 
some states 31^ gallons, and in otheisfboni28 to 82 gallons, make 1 barrel. 
42 gallons make 1 iieree, and 2 tierc«9, 1 puncheon. 

Note 2. — Tbe term hogahead is often applied to any large cask tliat 
may contain from 50 to 120 gallons, or more. 

NoTB 3. — The Standard UJiU o! Liq-aid Measure sdopted by the 
goyerameDt of the United States Is the Wiiti:hester Wine Gallon, which 
contiuns 231 eubio inohea. It has the name IVineteatar, fVom ita standard 
haying been tbrmeriy kept at Winoheater, England. The Imperial Gal- 
lon, now adopted in Great Britain, contains 277t^^ cubic inches ; BO 
that 6 Wicohestar gallons make about 5 Imperial gallons. 

QDESTiona. — Art. BS, Por what ia wioe or liquid measure uaod ? Bapeat 
IhB table, IIow man* jrallona make a battel 7 How many a tiaroo 1 How 
!rm hogshead often applied ! What ia the 
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Mental Exbrcisej; 

1. In 3 pints how many gills? In 5 pints? In 9 piata? 

2. la 4 quarts how many pints? luSquarta? InSquarte? 

3. In 5 gallons how many quarts? In 7 gallons? 

4. How many gallons in 12 quarts? In 18 quarts? 

ExEItCISBB FOE TUB SlATE. 

1. In 47 tuna of wine how 2. In 379008 giOs how 

many gills? many tuna? 



4 7 tuns. 4)379008 gi. 

4 

18 8 hogslieada. 



2)94752 pt. 




4)47376 qt. 
8 3)11844 gal. 
4 ) 1 8 8 hkd, 
Ans. 4 7 tuna. 



Ana. 3 7 9 8 gills. 

3. Reduce 197 tuns 3hhd. 60gal. Squ. Ipt. to gills. 

4. In 1596604 gills how many tuns? 

5. What will 7 hognheads of wine cost, at 5 cents a pint? 

6. What cost 18 tuns Ihhd. 47 gal. of oil, at $1.25 per gal- 
lon? Ans. SS807.50. 

BEER SIEASHKE. 
Akt. 96. Beer Measure is used in measuring beer, ale, 
porter, and milk. 

2 Pinta (pt.) make I Quart, qt. 

4 Quarta " 1 Gallon, gal. 

54 GallOGfi " 1 Hogshead, hhd. , 
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100 



REDUCTION, 



[iEi; 



Note 1. — The gallon of Iwr meaaure contains 282 oubio itwhea ; and 
as has been asuolly reckoned, 36 gallons equal 1 barrel ; 2 hogalieads, or 
108 gallons, 1 butt ; 2 butts, or 216 gallons, 1 ton. 1 gallon beer meaaure 

Note 2. — Beer Meaaurs is becoming obsolete. Milk and malt liquors, 
at the present time, are bought and sold, -very generally, by wine or liquid 



EXERCISIS I 

1. How many quarts in 7' 



THE SWTB, 

2. Ill 164Hi quarts tow 
many hogsheads ? 

4 )164i6 qt. 

5 4) 4104 gal. 

An3. 7 6 hhd. 



410-1 gallons. 
4 

^ns. 16 416 quai'fa. 

3. In 4 tuns Ihhcl. 17gal. Ipt. tow many pints ? 

4. How many tuns in 7481 pints ? 

5. "What cost 7hhd. 18gal, of beer at 4 cents a quart? 

Ans. $63.36. 
fi. At 15 cents per gallon, what will 18hhds. of ale cost? 
Ans, S145.80. 
DRY MEASURE. 



Art. 97. This mi 


laauro is 


used ir 


1 measuii 


t, coal, &o. 










Table. 




2 Pints (pt.) 


make 




1 QMart, 


8 Quarts 






1 Pc<ik, 


4 PeoItH 






1 EiLsliul 


8 Bushels 






1 QimrU 


30 Bushels 






1 Chaldr 



QuESTiOKa. — Hon nfinj oubio inches does tts heer gallon oontaio? Hon 
do you reduoe hogsheads to quarts ! How do you roduea quarts to hogsheads ! 
--Art. 97. For what is dry measure used? Repeat tlio table. 
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Note 1, — The Standard Unit of Dry Measure adopted by tte Uiiited 
States goverameut is tia WinckesW h-ashsl, which is in &tm a oyUudar, 
18^ inchea in diameter, and 8 inches deep, oontiuning 2150^^(1 cubic inches. 
Tha Standard Imperial busbel of Great Britain contains 2218■J^[,% oubio 
inches, so tbat S2 Imperial busbels equal a.bout SS Winohester bushels. 
The gallon m Drj Measure otmtains 268f oubio inohes. 

Note2. — Igal. Dry Mea9ure = 268tcu. in. =lgal. Ipt. lifgl Wine 
Measure = 8qt. l^^pt- Beer Meaatu^; IgoL W. M.=2Sloa. iii,=i3 
qt. Ipt. D. M. = 3qt. l^^l. B. M. ; IgaL B. M, = 282oH. in. = lgal. 
Ipt a^gi. IV. M. = lg!a. Hpt- D. M. -, Iqt. D. M. = 674cn. in. = 
Iqt. l^i^. W. M, ; Iqt. W. M. = 57|cu. in. = iff pt. D. SL ; Ipt. D. 
M. = 3Bfci2. in. = lpt.AleL'W. M. ; Ipt. W. IVI. = 28Jcu. in.=Mpt 
D.M. 

Mehtal Exercises. 

1. In 2 quarts liow many pints ? InSquartsl In 7 quarts! 

2. In 3 pecks how many quarts ? In 6 pecks 7 In 9 pecks 7 

3. la 5 bushels how many pecks ? In 10 bushels 7 

4. How many pecks in 16 quarts 7 In 25 quarts! 

EXEEOISRS POR THE StATB. 

1. How many quarts in 2. In 56731 quarts how 

■49oli. 8bu. 3pk. and 3qt. ? many dialdrons ? 

4 9 ch. 8bu. 3pk. 3qt. 8 )56731 qt. 

^ 4)7091 pk. Sqt. 

302 ^ ^ 

147 3 6 ) 1 7 7 2 bu. 3pk. 

1772 bushels. ^ 9 eh. 8bu. 

4 

— — — , Ana. 49cli. 8bu. 3pk. 3qt. 
7 91 pecks. ^ ^ 



A,n3. 5 6 7 31 quarts. 

3. Reduce 97eh. 80bu. 2pk. to quarts. 

4. In 112720 quarts how many chaldrons? 

5. How many pints in 35bu. Ipt. 7 

6. Reduce ii241 pints to bushels. 

7. Reduce 18qr, 3pk. 5qt. to quarts. 

8. How many quarters in 4637 quarts? 

9. In 19bu. 3pk. 7qt. Ipt. bow many piiits7 
10, In 1279 pints how many bushels! 

Qdebtioh. —What la the standard nnit of Drj Me 
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Table. 

BO Seoontlfl (see.) make 1 Minute, m. 

60 Minutes " 1 Hour, h 

24 Honra " 1 Day, da. 

7 Days '■ 1 Week, w 

365i Days, or 52 weclts i ,, i t t i- 

Vdajs, \ ^ Julian Year, j. 

12 Calendar Months (mo.) " 1 Year, y. 

li- 1 = 60 

i- 1 =. 60 = 3600 

~- = 1 = 24 = 1440 = 86400 

J- 1 = 7 = I6S ^ 10080 = 604800 

1 = 52^^ = 305i = 8706 = S25960 = 31657600 

Note 1, — The true Solar or Tropical Yenr is the timo measured from 
Uie Bun'H leaving eitlier equinos or solstice to its return to the same again, 
and is 365d. fib. 48m. 49aec nearly. 

The Julian Year, Bo called IVom the calendar instituted by Julius CsoBar, 
contains 366^ days, as a medinm ; Miree years in saooession containing 
865 days, and the fiittrth year 8G6 days ; which, as compared with the 
true solar year, produces an aven^ yearly en'or of 11m. 10-^,]. sec, or a 
difierenoB that would amount to 1 whole day in about 120 years. 

The Gregorian I'ear, orthat instituted by Pope Gregory XIII. , in the 
year 1682, and wMch ia now the Civil or Legal Year in list among the 
different nationa of the earth, contains, like the Julian year, 366 days ft" 



three years in succession, and 366 days for tlie fourth, excepting centennial 
years whose maiiber camot be exactly divided by 400. The Gregorfan year 



le worth taking iuti 

A Cbmmcji Year is one of 865 days, and a Leap or Bissei^ite Year is one 
of 366 days. Any year is Leap Tear whose number can ba divided by 4 
witbont a ramaindei-, except years whose number can be divided ivlthont a 
remainder by 100, but not by 400. 

A Sidereal Year is the time in which llio earth revolves round the sun, 
and is 365d. 6h. Sm, 9^aec, 

Note 2. ■ — The names of the 12 calendar months, compo^ng t}io civil 

C, are Januaiy, February, March," April, JVIay, June, July, August, 
3mher, October, November, December, and the.munber of days iu ewb 
may be readily remerabered by tlie ftllowing lines ; 



" Thirty 6> 
April, Ji 



QuBSTiOHS. — Art, 83. '. 
the table. How ia the trne 
the Julian year so called ! 



REDUCTION. 
Ana all the rest haTs thirtj-oni 

Hoth tiventy-eight ; and this, i 
One jcar in four hath twcntj-ii. 



moM ANy 


i 










no 


ifii 


■s 


'in 


!,+S 


flia 




JiiiQary 
























iw 


Iftll 


IHI 


■m. 


'M';i 


•n;i 




Maroh 


SlHi 






















•Hh 




ITS 


Kllll 


;i;u 


Sfifl 


K(l 


(ii 


ai 


IM 


iw 


m 


VI* 


■Hi 




























June 


VU 


'U(i 


■/TH 


;i(i+ 


a;« 


KHft 


Nil 


HI 


MM 


m 


IM 


IH3 










^7i 




S3fi 


SflB 


Kl 


KW 


m 


IM 






ifia 


IH* 


'/!■/ 


■ux 


•/TS 


H04 




Wii 


ai 


fA 


!l'^ 


l'^>/ 








1H1 


Vf 


Ml 


V7fl 


a»a 


H.M 


afis 




(>1 






n 


m 


IM 


m 


■^i-^ 


■«» 


wn 






»«,■> 




HI 








I'lO 


^^^ 


m 


'm 


■M'fl 


■HK 


H(i+ 


h;u 


3«S 




December 


31 i 62 


yo 


Vll 


i&i 




liia 


WS 


1174 


SU4 


33b 


aB5 



For esttmple, suppose we wisli to find the nnmliei' of days from AprQ 4th 
to Novembec 4tb, we look for April in the left-hand verdoai oolnmn, aiid 
Kovember nt the top, and, nherB the linea ioteraeot, is 214, the number 

Bought. Again, if we wish Uie number of days flrom Jane 10th to September 
16th, we find the difference between June 10th and September ICith to be 
92 clajs, and add 6 dajs for Oie esoeaa of the I6th over the lOlh of Sep- 
Kimber, e6 wahave 98 days aa the esaet difference. 
If the end of February be included between the points of ti 



le added in leap y 
When the time includes B 
days for eaoh year. 



a day 






! year, there must bo added 81 



Mental BxBncisiia 

1. In 3 minutes how many seconds? In 5 minutes? 

2. In 2 hours how many minutes ? In 4 hours ? 

fi. lu 4 weeks how many days ? In 6 weeka ? In 9 weeks ? 

4. In 2 days how many hours 1 In 3 days ? In 7 days ? 

5. Howmany weetsin 21 days? In 30 days? In 50 days? 

6. How many calendar months ia 2 years ? In 8 years ? In 
10 years ? In 12 years ? In 20 years ? 



Qdestioks. — Name the i 
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Ivi RSDUCa:lON. [Seci. i 

Ex^ERCISES FOK THE SlATE. 

1. How mauy seconds io SQoda. 2. In 315n6929 seconds 
5h, 48m. 49sec,, or one solar year 7 liow many days ? 

3 6 5 da. 51i. 48ni. 49acc. 80 )31556929 
- . ^^ 60) 525il48 m. 49seo 

^ g g ^ 24 ) 8 7 6 5 h. 48in. 

8T65hoors. 3 65da.5iL. 

6_0 Aus. 365da. 5h. 48m 49seo 

5 2 5 9 4 8 minutes. 

60 

Ana. 31556929 seconds. 

5. Keduce 296da. 18h. 32m. to minutes. 
4. In 427352 minutes tow many daya ? 

6. How many seconda in 30 solar years 262da. 171i. 28m 



2 aeoonds tow many solar years 7 

7. How many weeka in 684592 minutes 1 

8. 111 67w. 6d, 91i. 52m. how many minutea ? 

9. How many days from June 5th to Dec. 11th f 

10. How many daya from Marcli Tlth, 1856, to May 16tli 
1857? Ana. 425 days. 

11. How many days from December 18tli, 1856, to January 
30th, 1857 1 

12. How many days from August 30th, 1857, to June 1st, 
1858 7 

13. How many daya from July 4th, 1869, to July 4t!i, 1860 7 

14. How many daya from April 25tJi, 1855, to Auguat 20th, 
18587 Ana. 1213 days. 

HoTB. — The last six raamplea are to be performeil by tud of the table 
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CmCULAP MEi'^URC 

Art, 9D. Circular Mcaiu 
of oirelea and angles, and is 
longitude, and the reTolutions of the phneta r 

60 Seconds (") m.ike 1 JMrniEto 



The Oivcle of the Zodiac, C. 



I 



1 = 

12 = 



=1 21C0O 



lOMono 
isyoooo 




te 13 tho 



NoiE. — 1 A Click li a 1 
b imdel by o purve line evi 
nluLh la equally distant tit 
callBil It" centre 

The Ctr unfeiBice of n. t 
line wfuoh bounds it, ag sh: 
dii^iram 

An Arc of ft cirole is any pirt of its 
oireumtferenoe ; as AB, 

A Radius of a oirale is a Etraight line 
drawn from Ita centre to Its ciroumferenoe ; 
aa CA, CB, or CD. 
081 ' Every eirele, largaor small, ia suppoaod 

to be divided into 360 equal parts, called 
d^jees. 
A Quadrant ia one tburth of a circle, or an aro of W ; as AB. 
An Angle, as ACB, ia the inolination or opening of two linea which 
meet at a point, as C. The point ia the vertex of tbe angle. If a circle 
bo drawn aronnd the Tcrwi of an angle as a centre, the- two ^ea of the 
angle, as radii of the circle, will inolude an are, which is the iwoaisre of 
the angle ; aa the arc AD = 120° is the measure of the angle ACD, and 
AB T= 90°, the measure of the angle ACB ; heniM the one ia called an 
angle of 120°, and the other an angle of 90°. 

Note. — 2. As the earth turns on its asia iW)m. west to east every 24 
hours, the sun ajipeara to pass from east to west fy of 360° of longitude 
erery hour, or over 15° of longitude in 1 hour's time, or 1° in 4 nunutea 
of time, and 1' in 1 aeconds of tjme ; so \hat, for inatanoa, at any place, 
when it is noon, it ia 1 hour earlier ftr every 16° of loQgitnde westward, 
or 1 hour later for every 16° of longitude eastward. Thus, Boston being 
71° i' west of Greenwich, and San Francisoo 51° 17' west of Boston, whan 
it Is noon at Boston, it is 4h. 44m. ISsec. past noon at Greenwich, and 
wanting 3h. 25m. Sseo. of noon at San Francisco. 

Qdebtiobs. — Art. fl9. To what ia ciroular measure applied? Iteoito the 



Healed byGoogIc 



REDUOTIOH. 



ExHROISES FOR 1 



1. How many n 
lis. 18=57"! 



Ans. 2 9 3 7 minutes. 



2, In 20907 minutes tow 



6 0)20937' 
8 ) 3 4 8° 57' 



118. 18°. 
Am. lis. 18° 57'. 



3. In 27S. 19" 51' 28" how many seconds ? 

4. IIow ma.ny signs in 2987488 seconds 7 



MISCELLANEOUS TABLE. 



Art. 100. This table embraces a 
less important to bo known. 



iriety of things in busi- 



L2 doKon 
12 gross 
20 units 


1 gross. 
1 great grc 


s.. 


14 pounds oflron or Lead 


1 stone. 




60 pounds of Wheat 


1 buahd 




60 pounds of Olover-seed 


1 bushel 




60 pounds of Beans 


1 bushel 




30 pounds of Potatoes 


1 bushel 




52 pounds of Onions 


■ 1 bushel 




70 pounds of Corn on the Cob 


1 bushel 




56 pounds of Shelled Corn 


' 1 bnahel 




56 pounds of RvB 

56 pounds of Flax-seed 


1 bushel 




1 bushel 




45 pounds of Timothy-seed 


1 bushel 




20 pounds of Bran 


1 bushel 




48 pounds of Barley 


1 bushel 




52 pounds of Buckwheat 


1 buKhel m 


Ky 




1 bushel en 


MTss-andPa. 


32 pounds of Oata 


I hiiahel m 


Ms lll.,0.,&c 


30 pounds of Oats 


I l-ushU w 


Me,N.H.,Pa., 

[&0. 


QcESTrOBS. — How do you reduos sigr 


st0 5«onds7 G 


velherefljonoftho 


operation. How do you reduoa seoomi 


to degrees 7 T 


Bigna ? Give the 






— Art 100. What 
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Bect. X.) KBDUCTION. 

196 pounds of Flour make 1 liarrel. 

200 pouDda of Beef " 1 barrel. 

200 pounds of Pork " 1 barrel. 

100 pounds of Fish " 1 quintiil. 

200 pounds of Shad or Salmon " 1 barrel in N. Y., Ct. 

220 pounda of Fish " 1 barrel in Md. 

30 gallona of Fish " I barre! in Mass. 

5 Bushels of Corn " 1 barrel in Mil., Tenn., 



A flheot folded in 2 leaves forma a folio. 
A sheet " 4 leaves " a quarto. 
A ah cot " 8 JaiTes " an octavo. 
A sheet " 12 leaves " a 12mo. 
A sheet " 18 leaves " an 18mo. 
A sheet " 24 leaveiS " a 24rao. 

MISCELLANEOUS EXERCISES IN REDUCITON. 

1. In S345. 18 how many mills? 

2. How many dollars in 345180 mills? 

3. In 46£ 18s. 5(i, how many farthings ? 

4. How many pounds in 45044 farthings ? 

5. Reduce 611b. Ooz. 17pwt, 17gr. troy to grains. 

6. In 351785 gi'aina toy how many pounds ? 

7. How many scruples in 27S. S| I3 13 ? 

8. In 7852 scruples how many pounds ? 

9. In 83T. llowt. 3qr. 18Ib. how many ounces ? 

10. How many tons in 2675088 ounces? 

11. How many nails in 97yd. 3qr. 3na. ? 

12. In 1567 nails how many yards ? 

13. In 67 ells English how many yards? 

14. How many ells English in 71yd. Iqr. ? 

15. How many inches in 15m. 7fur. 18rd. 10ft. 6in..? 

16. In 1009530 inches how many miles ? 

17. in 95,000,000 of miles how many inches? 

18. How many miles in 6,019,200,000,000 inches ? 

19. In 48dog. 18m. 7fui-. 18rd. how many feet? 

20. In 17629557 feet how many degrees ? 

21. How many square feet in 7A. 311. lep. 2l8fl. V 

22. In 342164 square feet how many acres? 

23. How many square inches in 25 square miles ? 

Question, —What gives nnmo to the siae or form of buolts ! 
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24. Ill 1003S2240000 square inches how many square milaa ? 

25. How many cubic incLes in 15 tona of timbec ? 

26. la 1036800 cubie inches how many tona ? 

27. How many gilis of wine in 5hhd. ITgal. Sqt. 7 

28. In 10648 gills how many hogsheads of wine 7 

29. How many quarts of beer in 29hhd. SOgal. Sqt. 1 

30. In 6387 quarts of beer how many hogsheads 7 

31. How many pinta in 15ch. 16bu. 3pk. of wheat? 
S2. In 35632 pints of wheat how many chaldrons? 
83, How many seconds of time in 366 days 6 houra? 

34. In 81557600 seconds how many days? 

35. How many hours in 1842 years (of 365da. 6h, each) ? 

36. In 16146972 hours how many years? 

37. How many seconds in 83. 14° 18' 17" 7 

38. In 915497" how many signs ? 

39. What will be the cost of 13 gross of steel pens, at 2^ 
cents per pen 7 Ans. ^46. 80. 

40. Bought 12 reams of paper at 20 cents per quire ; how 
much did it cost ? Ans. |48. 

41. I wish to put 2 hogsheads of wine into bottles that.wili 
contain 3 quarts each ; kow many bottles are required 7 

Ana. 168 bottlea. 

42. When $1480 ai-e paid for 25 acres of land, what costs 1 
acre 7 What costs 1 rood 7 What cost,37A. 2R. 18p. ? 

Ad3. 82226.66. 

43. John Webster bought 5owt. 3qr. 181b. of sugar at 9 
cents per lb., for which he paid 25 ban-els of apples at $1.75 
per barrel; how much remams due ? Ans. f9.62. 

44. Bought a alYer tankard weighing 21b. 7oe. for ®46.50 ; 
what did it cost per ob, 7 How much per lb. 1 Ans, §18. 

45. Bought ST. Icwt. 181b. of leather at 12 conis per lb., 
and sold it at 9 cents per lb. ; what did I lose 7 

Ans. $183.54. 

46. Phiueas Bailey has agi-eed to grade a cei-tain railroad at 
SlS.75 per rod ; what will he receive for grading a road between 
two cities, whose distance from each other is 37ni. 7fur, 29rd. 7 

Ans. 569856.75, 

47. If it cost $17.29 per rod to grade a certain piece of 
railroad, what will he the expense of grading 15m, 6fiu, 37rd. 7 

Ans. ^87,781.83. 

48. What ia the value of a house-lot, containing 40 square 
rods and 200 square feet, at $1.50 per square foot 7 

Ans, sieesf). 
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49. How many yards of carpeting, that ia one yard in width, 
will be required to carpet a room ISft. long and 15ft. wide? 

Ana. 30 jarda. 

50. A certain machine will cut 120 shingle-nails in a minute 
how many will it cut in 47 days 7 hours, admitting the mauhine 
to be in operation 10 houi-3 per day ? Ans. 3434400 nails, 

"51, In a field 80 rods long and 50 rods wido, how many 
square rods? How many acres? Ans. 25 acres. 

52. How long will it take to count 18 millions, counting at 
the rate of 90 a minute? Ans. 138da. 211i. 2Cm. 

53. A merchant purchased 9 hales of cloth, each containing 
15 pieces, each piece 23 yards, at 8 cents per yard ; what was 
the amount paid ? Ans. 6248,40. 

54. Suppose a certain township is 6 miles long and 4^ miles 
wide, how many lots of land of 90 acres each does it contain? 

Ans. 192 lots. 

55. The pendulum of a certain clock vibrates 47 times in 1 
mmute ; how many times will it vibrate in 196 days 49m. ? 

Ana. 13267583 tiroes. 

56. How many shingles will it talte to cover a roof, each of 
whose equal sides is S6 feet long, wiih rafters 16 feet in length, 
supposing 1 shingle to cover 27 square indhes ? 

Ans. 61i4 shingles. 

57. How many times will the large wheels of an engine turn 
round in going from Boston to Portland, a distance of 110 miles, 
supposing the wheels to be 12 feet and 6 inches in cii-cumfer- 
ence ? Ans. 46464 times. 

58. In a certain house there aro 25 rooms, in each room 7 
bureaus, in each bureau 6 drawers, in each drawer 12 boxes, 
in each bos 15 purses, in each purse 178 sovereigns, each sover- 
eign valued at ^4.84 ; what is the amount of the money ? 

Ans. 8135689400. 

59. In ISrd. 5ycl. 2ft. II in, how many inches? 

Ans. 3779 inches. 

60. In 8779 inches how many rods 7 

Ans. 18rd, 5yd. 2ft. llin. 

61. Sold 5T. 17cwt. 3qr. 181b. of potash for 3 cents per 
pound; what was the amount ? Ans. S353.79. 

62. A gentleman purchased a house-lot that was 25 rods long 
and 16 rods wide for SIOO.OOO, and sold the same for 81.25 
per square foot ; what did he gain by his purchas 



10 



. $36,125. 



Healed byGoogIc 



ADDITION OF COMPOUND NUMBEKS. 



*\i M>DiTio\ or co^rPJl^D miiliis 



Art Ifil A T of f |n d ^u T- H W [ o a 
of find, n^ ke n t of wo o no e compound n n ber 

E'ilLI H MONEi 

Ex 1 Pa d a London ta lor 7£ 13s 6d 2&r for a coat 
2jt. 1 s 9d 1 ar for a ve?t 3A hs 3d Sfa for p n aloo 
9£. lis Sd 3fir for a ?u toot wtat w s the amo t of the 
bill ? Ans 3^ lis 4d If^ 

H a vr tten un t? of thp ><ame d 
fl m at on n tl a sime ulmun ve bnl 

Id b ^ tte Bum of t -th ng^ u the r_hthanl 

2 17 9 1 eol mn tu bs f th ngs eq al to 1 

3 8 o 3 anil r Wew te the Ifa unler the 
9 1 1 P 3 column of f tl ngs an I oar j the 2 1 to 

the column of pence the aum of wh ch a 

Ana. -3 11 4 1 2M., equal to 2a. -Id. We write the 4d. 
under tlia column of pence, and carry the 
28. to the column of shilling ; the eum of which m 51»,, ecjual to 
2£. 11a. Having written Hie lis. under the column of shillings, 
we carry the 2£. to the column of pounds, and find the whole amount 
to be 23£. lis. 4d. Ifar. 

The same result can be arriYed at by redudng the numbers as (hey 
are added in their respective columns. Thua, in working the ex- 
ample, we can, beginninE wiUi farthinga, add in this way ; 3fer. 
and 3far. arc 6far., equal to Id. 2fi»r,, and Ifai. are Id. Star., and 
2far. are Id. 5far,, equal 2d. ifar. Writing the Ifar. under the 
column of farthings, carry the 2d, to the column of pence ; add 2d. 
(wirried) and 8d. are lOd., and 3d. are 13d,, equal to la. Id., and 
9d, are Is. lOd., and 6d. are la. 16d., cquaJ to 2b, 4d, Writing 
the 4d. under the column of pence, carry the 23. U> the column of 
Bhillings; add 2a. (carried) and lis, are 13a., and fte. are 21s., 
equal to 1£. la., and 17s. are !£.. 18s., and 13a. are 1£. 31b., equal 
to 2i. lis. Writing lis. under the column of shillings, carry the 
2£. to the column of pounds, and so find the whole amount to be, 
as before, 23£. lis. 4d. Ifiir. 

Thua the adding of compound numbers is like that of simple num- 
bere, except in carrying ; which difference holds also in subtracting, 
multiplying, and dividing of compound numbers. 

Questions. — Art. 101. Wbat is additron of eompound mimbora ? How do 
jou arriinge cnmpouDd numbara for addition T Why ? What is the differ- 
encB between nilditioD of oompouni and addition of slmplo numbora t 
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Bboi. XL] ADDITION OF COMPftUND KUMEEHS. ill 

EuLB. — Write all the given mwtbers so Ihal units of the same de- 
notw™a(iyn maf/ stand in the same cobitnn. 

Add as in addition of simple nmidmrsi and carry, from cotvmn to 
tolumn, one for as many units as ii, takes uf the denomination added to 
make a unit of tite denomination next Idyher. 

Paoor. — The proof is tjie same aa in addition of simple num- 



10 10 10 10 
81 11 19 '1% 







Examples tor Praciicb. 






TROY WEIGHT. 




2. 




1 h 


11 19 


2 2 1 


71 


10 13 


17 i 


Hf> 


8 17 


14 i 


7 3 


11 13 


18 1 


14 


S 9 


9 'c 



APOTUECABIES' WnOHT. 



81116119 35 96219 

75 10 7 2 13 71 1 1 1 11 

37 3 3 2 12 

14 4 7 113 



1 4 


9 


7 


1 


1 2 


37 


S 


1 


1 


1 1 


61 


11 


3 


a 


a 



■2 72 43018 

AVOIRDUPOIS WEIGHT. 



71 


1 


3 


1 7 


1 4 


1 3 


14 


1 3 


2 


1 fi 


1 h 


1 S 


1 4 


1 3 


f 


1 1 


1 3 


1 2 


13 


1 7 


3 


1 3 


1 1 


1 3 


-HH 


9 


3 


I 3 


H 


H 


46 


1 Ii 


3 


1 ( 


13 


1 


1 5 


1 7 


3 


1 Ii 


1 II 


14 


14 


i;. 


2 


7 


u 


H 


til 


1 t» 


■A 


13 


7 


8 


S-i 


17 


3 


10 


11) 


11 


203 


17 


3 


23 


8 


8 















- Whiit is the rule ! The proof 7 
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ADDITION OP COMPOUND KUMCEKS. 
CLOTH MEASURE. 



38 


3 




























LONG MEASmiE. 










fc 




It 


'\, 


« 1. 




11. 




^ 


in 


1 H 


19 


7 


1 5 


11 1 


12 


7 36 


5 


2 


1 1 


HI 


47 





3 9 


10 11 


13 


6 15 


3 


1 


1 


7K 


3« 


5 


1 4 


9 8 


16 


1 17 


1 


2 


5 


1 7 


5 


7 


3 


16 10 


13 


4 13 


2 


I 


9 


!!S 


56 


1 


30 


16 1 


17 


7 36 


5 


2 


7 


9,0 5 


^ 


5 


1 7 


141 8 






i^ 


^4 




}_8 












205 


9 


1 


17 


15 2 










SURVEYOKS' 


MEA8UEE. 










15 












13. 


























1 7 


5 K 




VA 






14 7 


9 


3 


2 1 


10 


3 T 


1 


2 1 






37 1 


9 


3 


16 


47 


7 


3 


19 






17 7 


« 


» 


17 


HI 


B 


1 


Id 






61 6 


.5 


3 


1 6 


31 


7 1 





20 






47 1 


1 


9 


23 



133 7 4 

BQUABE JIEASURE. 



fi7 


?, 


?.9 


272 143 


4S 


1 15 


.^0 


s 


1 7 


7S 


■^ 


1 4 


260 116 


1 'i 


3 39 


1 9 


7 


1 A- 1 


1-t 


9, 


;-i 1 


l(i7 135 


47 


1 1 6 


■M 


h 


79 


67 


1 


1 7 


17ii 131 


;■{« 


3 17 


1 S 


X 


1 7 


49 


'6 


■SI 


69 117 


15 


1 82 


11 


1 


117 


278 


3 


15 


1 3 li 6 6 













278 3 15 131 102 
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ADDITION OF COMPOUND NUMDEE3. 
SOLID JIEASURE. 



17 
61 

47 
71 
47 


39 1371 
17 1711 

16 1666 
38 17 11 

17 1617 


14 
67 
96 
19 
14 


116 1169 

113 1711 

127 969 

98 1376 

S7 1414 


246 


11 1164 

WINE MEASURE. 
18. 

16 2 3 l' 
3 14 11 

17 3 

1 51 1 1 
3 14 3 1 


14 

81 
17 
61 
17 


19. 


61 
71 

60 
14 
57 


3 18 3 
1 60 3 1 
3 613 
3 67 3 1 
1 17 1 



265 2 3 5 1 



67 1 51 1 



67 


3 17 


3 


1 


1 5 


3 16 


3 


1 


1 7 


1 44 


1 





44 


1 45 


1 


I 


7 1 


B 1 2 


3 


1 


15 


2 12 


■J, 


1 


B 1 


1 1 8 
1 36 


1 



1 


67 


3 35 


1 


(J 


254 
















DRY MEASURE 












22. 








23. 








bu. pk. 














1 5 


35 3 


7 


1 


71 


17 1 


1 


1 


6 1 


16 3 


6 


1 


Iti 


81 8 


8 





51 


30 1 


5 





41 


14 3 


1 


1 


4V, 


17 2 


V, 


1 


7 1 


17 1 


(1 


I 


14 


14 1 


4 


1 


10 


10 2 


3 
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SITBTRACTIOS OF COMPOUND NUMBEIiS. [Sect. SIl. 



24. 25. 

57 300 23 59 17 15 G 23 15 17 

47 189 15173B 615 15 27 18 

29 364 23 4217 716215758 

18 178 16 38 47 18 5 19 39 49 

49 317 20 5257 87 6 19 18 57 

03 236 10 30 56 

CIRCULAR MEASUltE, 

26. 27. 

n 28 56 58 6 17 17 18 

10215137 7091951 

81339 57 81857 45 

8 19 38 49 4 17 16 39 

7 17 47 48 7 27 38 48 

Tl 11 55 09 



I) XII. 8UBTBA0TION OF COMPOUND NUMBERS. 

Art. K02. SuBTRACTiOH of Compound Numbers ia the pmcesa 
of finding the difFerence between two compound numbers. 

ENGLISH MONEY. 
Ex. 1. From 87^2. 9s. M. Sfar., take 52£. lis. 7d. Ifav. 
Ana. S4X. 17a. lid. 2far. 
orEniTiHs. Having placed the leas niimber under 

a °n ''r '% *'^^ greater, farthiuM under farthings, 

Mm. 8 7 9 6 3 pence under pence, &o., we begin with 
Sub. 5 2 11 7 1 the farthings, thiia : 1 far, from 3 far. 

leiveB 2 !ar., which we set under the 

Rem. 3 4 17 11 2 column of fcrthings. Ah we cannot 

QtrESTiOHS. — Art. 103. IVliat is Bubtrttction of compouiKl namlers ? How 
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Bect. XII,] SUmRACTION OF COMPOUND NUMBERS. lib 

take 7d- from 6d., we add I2d. = Is. to the 6d., making 18d., and 
then subtvact the 7d- from it, and set the reicainder, lid., under 
the column of pence. We then add Is, = 12d, to the lis, in the 
Bubtraliend, waking 12fl., to coioponsate for the 12d. vre added to 
the fid. in the minueod. (Art. 30.1 Agnin, since we cannot mke 
123. from 9a,, we add 20s. i=lili. to the 9s., making 298., from which 
we tiibe tlie 128., and set the reroaindet, ITs., under the column of 
Bhiilings. Having added 1£.. = 20a. to the 52£,, to compensate for 
the 201. added to the 9s. in the. minuend, we subtract the pounds as 
in subtraction of simple numbers, and obtain 31£. for the remaioder, 
and as the result complete, 34£. ITs. lid. 2&r. 

EuLB. — Write the less annpound number wader the greater, so 
that utUIs of the same denomination shall stand in Ike same column. 

Sublracl as in siiitraction of simple mwibers. 

If any number in the ^trahend is larger than that ahoee it , add to 
the upper number as many units as moHe one of the ne^xt higher de- 
nomination before sublracling, and carry one to ilie next lawer nu,mbef 
before subtracting it. 

Peoof. — The proof is the same as in simple subtraction. 



765 16 10 
713 17 11 



36 


18 


1 3 






















TEOY 


WEIGHT, 










ih 




4. 










5. 






i 11 


:-i 










711 


1 


i-i 


17 


y 


1 1 


17 


'li. 






19 


a 


18 


19 



14 17 

APOTIIECAEIES- WEIGHT. 



119 7 119 
3 9 2 16 



rule fur sulitraQtioi 
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SUBXR ACTION Of COMPOUND NUMBERS, 

AVOIRDUPOIS IVEIGirr. 
8. 9. 

6 1* 5 014 11 10 1 

7317 115 91831 

8 1 13 14 15 

CLOTH MEASUJiR. 



16 1 1 2 



LONG MKASURE. 



19 17 139 1 


2 7 


7 7 5 5J 5 3 1 U 
1-1 i,S 1 


1 8 

2 6 



18 19 11 3 
9 28 7 1 16 



SURVEYORS' MEASOEE. 



21 


3 


5 2 17 


31 7 1 1 


19 


9 


b 


8 120 


18 1 7 3 


23 


11 


5 


7 22 

SQUARE 
16. 


MEASURE, 

17. 










A. E. p. ji- 




1 « 


1 


13 100 113 


139 1 17 18 


1 80 


87 


3 


17 200 117 


97 3 18 30 


1 31 



28 1 35 171J140 
i=SQ 

28 135 172 32 
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ana-. XII,] (JIIBTKACTIOS OF COHl'OilND NUMBElid. 
SOLID MEA3UEE. 



72 32 14 9 4 

IVINE JIEASURE. 
20. 

1 7 1 ''a ' ^"s t' i'" T' 7 i 

9 9119813 i 

72 1 51 1 1 2 

BEER MEASURE. 
22. 

1^5 ""f' ft "l 'o 7 

9 3 19 3 1 1 

5 1 1 1 1 

DRY MEASURE. 



69S 27 2 7 1 



199 13 7 15 1 39 96173748 
175 243 4 15 23 

CIRC0LAR WEASERE, 

28. 29. 

n 7 1 3 1 5 1 2°3 3 7 S 9 

9 29 17 36 9 15 38 4T 
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118 SUlilRACl'ION 05 COMPOUND SUMEEliS. [Shot. XIL 

Art, 103, To find the time between two different dates. 
Ex. 1. What is tlie diffei'ence of time botween October 16tli 
1852, and August ytii, 1854 'i Aw. ly. 9mo. 23da. 

Ficsr opEBiTios. Commonoing with January, tie flrst 

HT- T Jk ^ T' n Month "^ the year, and counting tha 
mm. 10 0^ I 9 monDlis and diijs in the later date up to 
Sub. 1852 9 16 August 9th, we And that 7iuo. itnd 9 

da. huve e^ipsed ; ajid oouiicing the 
ilom. i 0^6 -aiontha and days in the earlier data, up 

to October 16th, we find that 9mo. and 

EECoND oFEniTioH. IGda. havo filapsed. We, thersfore, 

Min. 18 5 4 8 9 write the numbers for eubtraction as in 

Sub. 1852 10 letlia first operation. The same result, 

— — — however, could be obtained, as some 

Kem. 1 9 2 3 prefer, by reckoning the number of the 

given months instead of the manlier of 
months that have elapsei since the beginning of the year, and writ- 
ing the numbers as in the secoad operation ; — written eilier way, 

The earlier date being placed under the later, is atihlracted, as by the 
preceding rule. 

SoTE. — 111 finding tha diifei-enoe'tiEtween two dates, siiid in tomputinK Jii- 
tarest for iess tlimi a montli, 80 daya ni-o considered E moath. In kgnl trans- 
actions, a month is reckoned froiii any diiy hi one mouth, to the cOiTespondiug 
day of tlia foEowing montli, if it lias a corroeponding day, otlierwIaB to its buq. 

Examples bor Practice. 

'2. 'What is the time from MarcL 2l3t, 1853, to Jan. 6th, 
1857? Ans. 3y. 9m. 15da. 

3. A note was given Nov 15th 1852, and paid April 25tli, 
1857 ; how long was it on inteiest? Ans. 4y. 5mo, lOda. 

4. John Qninoy Adaitra was bora, at Ui'aintree, Mass., July 
11th, 1767, and died at Washm^on, D C, Feb. 23, 1848 ; to 
what age did he live? Ans. 80y. 7rao. 12da. 

5. Andrew Jackson was born at Wa^aw, S. C, iilaroh 15th., 
1767, and died at NashviUo, Tenn , June 8th, 1845 ; at what 
age did he die? Ana. 78y. 2ino. 23da. 



QijESTioBS — Att, 103. From what pcriiid do jon oount the 
dftvs in pi-e[>itring dates tur aubliactiun I IIovi do you arrange t 
Buttraodon T Ji™ aulitraot? How many dtiya aro couaidered 
bueiiieSE transoDtioue ? What ia Ihe aecuud methud of prepajlt 
mbtraoCiuii ? 
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MISCELLANEOUS EXEECISES. 



J SIII. MISCELLAIv^KOUS BXEUCISES IN ADDITION 
AND SUUTllAUTIOi* OF CUMi-OUiMD NUMJiKliS. 

1. What is the amount of tlie following ijuaiititiea of gold 
41b. 8oz. ISpwt. 8gr,, 61b. lloz. 19pwt. 23gr., Sib. Ooz, ITpwt. 
15gr., and 181b. 9oz. 14pwt. lOgr. ? 

Ans. 371b. 7oz 5pwt. 8gr. 

2. All apothecary would mix 7ftj 33 '25 29 Igr. of rhu- 
barb, 2iJb lOg 03 13 13gr. of catithaiides, and 2flj b| 73 29 
17gr. of opium ; what is the weight of the eoiiipoimd ? 

Ana. 12ft, 5g 83 OB llgr. 

3. Add together 17T. llcwt. Sqr. 111b. 12oz., IIT. ITcwt. 
Iqr. 191b. lloz,, 63T. 19cwt. Iqr. 171b. Soa., 270^. 19cwt. Zqr. 
181b. 9oz., and 16T. 3cwt. 3qr. 01b. 13oz. 

Ana. 127T. 12owt. Iqr. 181b. 5oz. 

4. A merchant owes a debt in London amounting to 7671iG. ; 
what remaina due after he has paid 1728^. 17a. 9d. ? 

Ana. 5942^. Sa. 3d. 

5. From 731b. of silver there wei-e made 261b. lloz. 13pwt. 
J4gr. of p)at«; what quantity remained? 

Ana. 461b. Ooz. Gpwt. lOgr. 

6. From 71ife 8| I5 19 14gr. take 7ft, 9% I3 19 17 gr. 

Ana. 63ft> lOg 73 29 17gr. 

7. From 28T. ISoivt. take lOT. 17cwt. 191b. 14oz. 

Ana. 17T. 15ewt. Sqr. 51b. 2oK. 

8. A merchant has 3 pieces of cloth ; tho first contains 37yd. 
Sqr, 3na., the second 18yd. l^r. 3iia., and the third 31yd. Iqr. 
2na. ; what is the whole quantity! Ana. 87yd. 3qr, Ona. 

9. Sold 3 loads of hay; the first weighed 2T. 13ewt. Iqr. 
171b., the second 3T. 171b., and the third IT. 3qr. 111b. ; what 
did they all weigh 7 Ana. 6T. 14cwt. Iqr. 201b. 

10. What ia the sum of the following distances : 16m, Tfur. 
18rd. 14ft. llin., 19m. Ifur. 13rd. 16ft. 9hi., 97m. 3fur. 27rd. 
13ft. Sin., and 47m. 5fur. 37rcl. 13ft. lOin. ? 

Ana. 181m. 2fur. 18rd. 9ft. Sin. 

11. From 76yd. take 18yd. Sqr. 2na. Ana. 57yd. Oqr. 2na. 

12. Fi'om 2Gm. take 3m. 4ftir. ISrd. 13ft Bin. 

Ans. 16m. 3fur. 21rd. 2ft. lOin. 

13. From 144A. 3S. take 18A. lit. 17p. 200ft. lOOiii. 

Ans. 126A, IR. 22p. 71ft. 80in. 
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120 MEJOBLLANBOUS BXERCISB3, [SbOt. XIH 

14. From 18 cords take 3 cords 100ft. lOOOin. 

Ans. 14 cords 27ft. 728in. 

15. A gentleman has tkree fiirms ; the first contains 169A 
3K. 15p. 2a7ft., the second 187A. IK 15p. IGoft., and the 
third 21 7A. 2R. 2fSp. 165fL ; what is the whole quantity 7 

Ans. 574A. SR. 20p. 124ft. 

16. Thei-e are S piles of wood ; the first contains 18'ooi'da 
116ft. lOOOin., tho second 17 cords lllft. 1600in„ and tho 
third 21 eoi-da 109fl. 1716iD.; how much in all? 

Ans. 58 cords 82ft. 860iii. 

17. From 17T. take 5T'. 18ft. 765 in. 

Ans. IIT. 21ft. 963m. 

18. From 169gal. tate 76gal. 3qt. Ipt. 

Ans. 92ga!. Oqt. Ipt. 

19. From 17cli. 18bu. take 5eh. 20bu. Ipk, 7qt. 

Ans. llch. 33bu. 2pk. Iqt, 

20. From 8.3y. take 47y. lOrao. 27d. ISh. 50ia. 14s. 

Ans. 35y. Imo. 2d. 5li. 9iil 46s. 

21. From IIS. 15° 36' 15" take 6S. 18° 50- 18". 

Ans. 5S. 20" 45' 57". 

22. John Tliomsou has 4 casliS of molasses ; the first cob 
tains 167gal. 3qt. Ipt., the second 186gal. Iqt. Ipt., the thii'd 
108gal. 2qt. Ipt., and the foui-th 123gal. 3qt. Opt. ; how much 
is the whole quantity? Ana. 586gal. 2qt, Ipt. 

23. Add together 17bu. Ipfc. 7qt. Ipt., 18bu. 3pk. 2qt. 
19ba. Ipk. 8qt. Ipt., and 51bu. 3pk. Oqt. Ipt. 

Ans. 107bii. Ipk. 5qt. Ipt. 

24. James is 13y. 4mo. 13d. old, Samuel is 12y. llmo. 23d., 
and Daniel is 18y. 9mo. 29d. ; what is the sum of their united 
ages ? Ans. 45y, 2mo. 5d. 

25. Add together 18y. 345d. 13h. 37ra. 15s., 87y. 169d. 12h, 
16ra. 28s., 316y. 144d. 20h. 53m. ISa., and 13y. 360d. 21h. 
57m, 15s. Ans. 436y. 2901 8h. 44m. 16s. 

26. A carpenter sent two of his apprentices to asceitain the 
length of a certain fence. Tho first stated it was 17rd. 16ft. 
llin., the second said it was 18rd. 5in.' The carpenter, finding 
a disorepaney in their statements, and fearing they might both 
be wrong, aBcertained the true length himself, which was 17rd. 
5yd. 1ft. llin. ; how much did each differ from the other 7 

27. From a mass of silver weighing 1061b., a goldsmith 
mode 36 spoons, weighing 51b. lloa. 12pwt. 15gr. ; a tankard, 
31b. Ooz. 13pwt. 14gr. ; a vase. 71b. lloz. 14pwt. 23gr. ; how 
much unwrought silver remains 7 

Ans, 8Slb. lloz. ISpwt. 20gr 
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Sect. XIV.] MULTIPLtCATroS OP COMPOUND JSUMEEHS. 121 

28. From a piece of cloth, containing 17ycL Sqr., there were 
taken two garments, the first measuring 3yd, 3qr. 2na., the 
seuond 4yd. Iqr, Sua. ; kow much remained? 

Ana. 9yd. Iqr. 3na. 

29. Venua is 3S. 18° 45' 15" east of the Sun, Mars is 78. 15" 
36' 18" east of Venus, and Jupiter is 5S. 21' 38' 27" east of 
Mara i how far is Jupiter east of the Sun ? Ana. 48. ^B". 

30. The longitude of a certain star is 38. IS" 14' 35", and 
the longitude of Jupiter is US. 25° SO" 50"; how fer will Ju- 
piter have to move in hia orbit to be in the same longitude with 
the star? Ans. 3S. 22° iS 45". 



Art. 104. Multipucatios of Compound Numbers is the 
process of takmg a compound number any proposed number of 

Art, 105. To multiply when the multiplier ia not more 
than 12. 

Ex. 1. If an acre of land cost 14^. 53. 8d. 2far., what will 



9 a 






Ans. 128£. lis. 4d. 2far. 



We write the multiplier under 
^ the lowest denomination of the 
^ multiplicand, and then say 9 
9 times 2far. are IHfar., equal to 
~~^ 4d. and 2faT. We set down the 
■^ 2far. under the number mul- 
tiplied, teserving the 4d. to be 
fe tlien say 9 times 8d. are 72d., and 
9. and 4d., and set the 4d. under tba 
^ ! 68. to be added to the nest product. 
Then, 9 times 5s. are 458., and 6s. make 51b., equal to 2£. and lis. 
We place the lis. under the column of Bhillings, reaarving the 2£. 
to be added to the nest product. Again, 9 timea 14£. are 126£., 
and 2ii. make 12S£. This, plaoad under the column of pounds, 
giyes us 12ii£. lis. 4d. 2far. for the answer. 



Multiplicnnd 14 5 8 
Multiplier 

Product 12 8 11 4 

added to the next product. 1 
the 4d. make 76d., equal to & 
n of pence, n 
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122 MMLTIPIlOAnOTS OE OOMPOUNIl HUMBBE3. [Sect. XIV. 

RnLB — Multiply each denomiTtaiion of Ike compound nuniier as in 
tmdl I plication of simple numbers, and carrt/ as in addition of compouna 

Note — Going a eeaond time onrefiiny over the worl la a good way of 
festing ila acomiicj'. On learning Division of Compound Numbers, the 
pup 1 niii find that rule a better meiiiud of proving niulliplitiuti.on of oom- 

EsAMPLEg BOR Practice, 



5 6 8 19117 251711 1815 8» 
2 3 5 a 

10134 58149 129 9 7 11214 4} 

6. 7. 8 

Ts 3' l"? i'o 14 16 t l\ IS f 8* I's 
6 7 8 

113 2 5 12 103 110 9 154 2 21 ? 

9. 10. 11. 

15 14 13 9 7 T 14 13 I's 12 t /s 
9 6 8 

143 5 TiY""! S^~"T2 145 33 2 foi 

12. 13. 

2 3 3 2 9 y'' Bi 16 11 

9 10 

213 2 9 98 4 2 

HoTH. — The answers to the Mowbe q''fi>'t'°"S m* found m tto cor- 
responding queslions la Division of Compound Numbers, p. liiS. 

14. "VVlia.t cost 7 yards of cloth at 18s. 9d. per yard ? 

15, If a man travel 12m. 3fur, 29rd, in one day, how far will 
he U-avel iu 9 days ? 

Iti. If 1 acre produce 2 tons ISewt. 191b. of hay, wlio.t will 
8 aorea produce 7 

QCESTioHs. — Whot is tlie rulo T How may the worlt be t<;3tr,,l ? 
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17. If a femily consume 49ga!. 3qt. Ipt. of molasses in one 
montli, what quautitj will be suffioieDt for one year ? 

IS. John Smitk has 12 silyer spooiia, each weighing 8oa. 
17pwt. 14gr. ; what is the weight of all 1 

19. Samuel Johnson bouj'ht 7 loads of timber, each meaaur 
iag 7 tons 37ft. ; what was the whole ([uantity ? 

20. If the moon move in her orbit 13° 11' 85" in 1 day, how 
far will she move in 10 days ? 

21. If 1 dollar will purohaae 2ft 8g 75 19 lOgr. ofipeoaeu 
anha, what quantity would 9 dollars buy ? 

22. If 1 dollar will buy 2A.. 3R. l&p. 30yd. 8ft. lOOin. of 
wild land, what quantity may be purchased for 12 dollars ? 

23. Joseph Doe will cut 2 oorda 97it. of wood in 1 day ; 
how muoh will he out in 9 days ? 

24. If 1 acre of land produce 3ch, 6bu. 2pk. 7qt. Ipt. of corn, 
ishat will 8 acres produce 7 

Art. 106. When the multiplier is a composite number, aud 
uoiio of its factors exceed 12. 

Ex. 1. What cost 24 yards of broadcloth at 2£. 7s. lid. per 
yard ? Ans. 57X. lOs, Od. 



7 11 = price of 1 yard. 



9 11 y =3 price of 4 yards, price first by 4, and then that 
a product by 6, and the last 

.'i 7 1 = price of 24 yards. 
Ex. 2. What cost S60 tons of i 



multiply the 
a ' ■■ 

product is the m 



1 = price of 1 ton. ^^ ^^^ ^^^ f^^^^,.^ ^^ 

be 6, 6, and HI. We 



108 16 6 = price of 6 tons, firetmultipljbj 6, and the. 
g that product by 6, and thou 

' 1 the last product by 



640 19 O = prioeof 86 tons. 



6409 10 0= price of S60 tons. 
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Kut,E. — Multiply by the Jacwrs of the composite number iti succes 

Examples eou Pracucb. 

3. If a man travel 3m. 7fm IRid m one d^} tow f r wo 11 
he travel in 30 days ? 

4. If a load of hay weigh 2 tons 7cwt 3p l&lb, what i\oula 
be the woight of 84 similar loads ? 

5. When it requires 7yd. Sqr 2na of silk to make a lady i 
dress, what quantity would be sufiiuent to make 72 similai 
dresses 1 

6. A tailor has an order fiom the nivy agent to make 132 
garments for seamen; how mui,h tloth will it take aujposiig 
each gannont to require 3ycl 2qi Ina. ? 

Art. I07i When the multiplier is not a composite number, 
and exceeda 12, or, if a composite number, and ajij of its factors 



Ei. 1. "What cost 379cwt. of ir 



Since 379 is not a composite 
number, we caunot resolve it 
into factors ; 



3 8 6 8X7 tens. ^F"^ " ^'^, "^'^^ 

- - ^^ rhft vn. lift r>T ftiinn 



navw 
md S 



the value of each part aepa- 

ZJL rately ; thus, 379 = 300 -J- 70 

3 8 3 6 8 + 9. In the operation, we 

3 hundreds. ^^^ mnltiply by 10, and then 

— ■ this product by 10, to get the 

115 cost or SOOcwt cost of lOOcwt To find tha 
26 8 6 .8 cost of70ewt c ist of SOUtwt , we multiply 

3 4 10 cost of 9cwt the hat priJuct by 3 : and to 

I'j PL o 1 a' "a L po-rn i ^"^d the oost of TOcwt., we 
1 4 & 2 1 B b cost oi 379cwt multiply the oost of lOowt. 
by 7 ; and then, to find the coat of 9cwt , we multiply the coat of 
lowt. by 9. Adding the several prudui,ts, we obtain 1453£. 108. 
8d. for the answer. 

Rule. — Havinti resolved the mvttipher tnlo any conienient parls, 
as of units, tens, cj-c, multiply by these severed parts, adding to(/etka 
the products thus obtained for the required result 

QoESTroca.— Art- lOG. TVhibt (a Ihs rula f„r roultijh Dg by a composito 
nnioher? Give the reason for the rule — drt 107 H nrdo job find Iho 
OMt of SOOrjwt. in the eiample 7 Of "Ooirt 7 01 Dtnt 7 Wlat is the rule 
when the multiplier i^ large, and la cot a campaaite number 7 
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ExAMPLBS rou Practice. 



% If 1 dollar will buy ITlb. lOoz. ISdr. of beef, kow muoh 
may be bought for 62 doltwa? 

3. What cost 97 tons ol* lend at 2X. 17s. 9!d. per ton 1 

4. If a niiin travel ITin. 3(ur. 19vd. 3yd. 2ft. 7m. ia one day, 
how far would he travel in 3S days? 

5. If 1 acre will produce 27bii. 3pk. 6qt. Ipt. of corn, wliat 
will 98 acres produced 

6. If it require 7yd. 3qr. 2na. to make 1 cloak, what quantity 
would it require to make 347 cloaks ? 

7. One ton of iron will buy ISA. 311. 14p. 18yd. 7a 76in.. 
of land ; how many acres will 19 tons buy 7 

8. If 1 ton of copper ore will purchase 17T, 14owt. 3qr. 181b 
14oz. of iron ore, how much oan be purohased for 451 tons 7 

Ana. 8003T. ITowt. Iqr. 121b. lOoz. 



*XV. DiyiSION OF COMPOUND NUMBERS. 

Art. 108, Division of Compound Numbers is the prooesa 
of dividing compound numbers into any proposed number of 
equal parts. 

Akt. 13>9, To divide when the divisor does not exceed 12. 

Ex. 1. If 9 acres of land cost 128£. 11a. 4d. 2far., what is 
tke value of 1 acre 1 Aua. 14X, 5s. 8d. 2far. 



9)128 11 4 2 

Ti 5 8~~2 mainlng. ' We place the quotient 14£. 
under the 12H£., and to the remainder 
2X., emiaJ to 408., we ndd the Ha. in the 

Juestion, aad divide tne amouct, 51s., hj 9. We write the quotient 
s. under the Us., and to the remainder 68., equal to 72d,, we u,dd 
the 4il., making 764., whioh we divide by 9, and writa the quotiisnt 
8d. under the 4d. To the remainder 4d., equal to Itifar., we add 

QDESTTOHa. — Art. 103. What ia dirislon of oomjiouiid numbers ! — Art. 
109. Wbera do you begin to divide? "Why? When Ui ere ia a lelnalndot 
after dividing onv one denoraiuJitioa, what must bo done with it! 
11* 
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the 2far., and divide the amount, 18fur., lij 9, and obtain 2far. for 
a quoCientowtiioh we place under tlie 2kr. in the dividend. Thus 
we lind the answer to be 14£ Ss. 8d. 2faT. 

EirLS. — Ohyide as in tfiwisifla of simple numbers, each denomination 
tn its order, beginning with Ike highest. 

If l/iere be a remainder, reduce it to the next Imeer denomination 
adding in (Ae number already of this dmominalion, if any, and dividt 
as before. 

Proof. — The same as in eimple numbera. 

Note. — When the liiviEoi" and diTideni) are both coiDpound numbers, 
thej must be rejuoed to tlie same decominatidn, and the division then la 
tliat of simple numbers. 



3)58 14 9 5)129 9 7 
19 11 7 25 17 11 



6)112 14 4 2 6)1132 512 7 )103 11 9 
18 15 8 3 18 3 17 10 14 15 3 12 



8),154 2 21 B 9)143 5 5 6)587 4 8 12 
19 1 8 15 15 14 13 



8)14°5S3 2 10^ 9)213209 10)98 042 

HoTE. — The answers to tlio following questions are found in tho oocres 
ponding numbers in Multiplication of Compound Numbers. 

14. What coata 1 yard of clotb, when 7yd. can be bought 
for6£, lis. 3d. 7 

15. If a man, in 9 days, travel 112m. Ifur. 21rd., how i'ar 
will he travel in 1 day? 

16. If 8 acres produce 21T. 5ewt. 2qr. 21b. of hay, what will 
1 acre produce ? 

Qdestios. — l^Tiat la the ruto for dlviaion of o^mpouni numbnrs 7 
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17. If a family consume in 1 year 598 gal. 2qt. of molasses, 
liow much will be necesaary for 1 month ? 

18. John Smith has 12 silver spoons, weigbing 31b. lOos. 
llpwt, ; wlial is the weight of each spoon ? 

19. Samuel Johnson bought 7 loads of timber, measuring 
55T. 19ft. ; wbal was the quantity in each load 1 

20. If tbe moon, in 10 days, move in her orbit 4S. 11° 55' 
50", how far does slie move in 1 day 7 

21. If $9 will buy 24fi, 8§ 35 19 lOgr. of ipecacuanha, 
how large a quantity will $1 purchase? 

22. When 112 will buy 34A,. OR. 32p. 8yd. 5tt. 48in. of 
wild land, how much will $1 buy? 

23. Joseph Doe will cut 24 cords 105 feet of wood in 9 days ; 
how much will he eut in 1 day ? 

24. When 8 acres of land produce 26ob. 17bu. 3pk. 4qt. of 
grain, what will 1 acre produce ? 



Ex. 1. When 24 yards of broadcloth a 
Od., what is the price of 1 yard 7 

opEBiTioB. We find tbe component 

£. B. d. parts, or feetora, of 24, 

6)57 10 = price of 24 yards, are 6 and 4. We there- 

4 )5 11 8 = pHce ,f 4 j.rf.. f^fS^ ^.CS 

2 7 11 = price of 1 yard, the quotient by the other. 



EcLE. — Divide hy the factors of the composite nwmher in 
Examples fob Pkacttce, 

2. If 360 tons of iroa cost 6409.£. 10s. Od., what is tbe cost 
of 1 ton 7 

3. If a man travel 117m. 7fur. 20rd. in SO days, how far will 
he travel in 1 day 7 

4. [f 84 loads of bay weigh 201 tons 6cwt. Oqr. 12Ib„ what 
will 1 load weigh ? 

5. When 72 ladies require 567yd. Oqr. Ona. for tbcir dresses, 
how many yai'da will be necessary tor one lady? 
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6. Wtien 1S2 sailors require 470yd Iqi of clotli to mite 
their garments, how niiinj yards will be neccshary tor 1 s ulor 7 

Art. Ill, "WhcD the dmsor ia not a composite number, and 
exceeds 12, or, if a eoiviposite numhov, and any of its factoi's es- 
ceed L2, tfie whole operation can be vyritten down, aa ia tJie fol- 
lowiag example ; 

Ex. 1. If 23cwt. of iron cost 171£. Is. 3d., what cost Icwt. ? 



T for the qaoCient, and '1()£. remaining, 
which we reduce to shillings, and add the 
la., and again divide bj 23, and obtain Hs. 
for che quotient. The remainder, 17b., we 
reduce to pence, and add the 3d., and agaiu 
divide by 23, and obtain 9d. for the quo- 
tiont. Thus, the method of operation is 
the same aa by the general rule (Art. 100), 
excepting more of the work la written 
down; aud, by uniting the aeveral quo- 
tienta, we find the answw to bo 7£. Sa. 9d. 



2. If 862 will buy 10951b. Hot. 6dr. of beef, how much may 
•oe obtained for SI ? 

3. Paid 2ii0£. 5s. 9^d. for 97 tons of lead; what did !t coat 
per ton ? 

4. If a man ti-awl 662m. 4fuv. 28rd. 3yd. 2ft. 2in. In 38 
daya, how far will he travel in 1 day 7 

5. When 98 acres produce 2739 bii. Ipk. 5qt. of grain, what 
will 1 acre produoe? 

6. A tailor made 347 garments from 2732yd. 2qr. 2na, of 
oloth; what quantity did it Cake to make 1 garment? 

7. Whea 19 tons of iron will purchase 262A. 8R. S7p. 25yd. 
1ft. 40in. of land, how much may be obtained for 1 ton ? 

8. If 451 tons of copper ore will purchase 8003T. 17cwt. Iqr 
121b. lOoz. of iron ore, how much will 1 ton purcha.se? 

Ans. 17T. 14owt. 3qr. 181b. 14oz;. 

QmtSTIOK. — Art. 111. Whoa the diviaot is largo, and not a compoaito num 
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^ XVI. MISCELLANEOUS EXAMPLES IN MULTI- 
PLICATION AND DIVISION OF COMPOUND 
NUMBKKS. 

1. Bought 30 boxes of sugar, each containing 8cwt. 8qr. 
201b., bat hiiving lost 68cwt. 2qr. Oib., I sold the remainder for 
1£. 17a. 6d. per cwt. ; what sum did I receive? Ans. 375£. 

2. A company of 144 persons purchased a tract of land eon- 
iaining 11067A. IE. 8p. John Smith, who was one of the 
company and owned an equal share with Ihe others, sold his part 
of the land for la. 9id. por square rod ; what sum did he re- 
ceive? Ana. 1101£. 12s. l^d 

3. The esa«t distance from Boston to tho mouth of the Colum- 
bia Bivei- is 2644m. 3fur. 12i-d. A man, atarting from Boston, 
travelled 100 days, going 18m. 7fur, 32rd. each day; requii'ed 
his distance from the mouth of the Columbia at the end of that 
time. Ans. 746m. 7fur. 12rd. 

4. James Bent was born July 4, 1798, at 31i. 17m. A. M. ; 
how long had he lived Sept. 9, 1807, at lib. 19m. P. M., 
reotoning 385 days for ea<ih year, excepting the leap year 1804, 
which has S66 days? Ans. S853da. 20h. 2m. 

6. The distance from Vera Cruz, in a straight line, to the city 
of Mexico, is 121m. Sfiir. If a man aet out from Vera Cruz to 
travel this distance, on the first day of January, 1848, which 
was Saturday, and travelled 3124rd. per day until (te eleventh 
day of January, omitting, however, aa in duty bound, to travel 
on the Lord's day, how far would he be from the city of Mexico 
on the morning of that day 1 Ans. 43m. 4fur. 8rd. 

6. Bought 16 casks of potaah, each containing 7cwt. Sqr, 
181b., at 6 cents per pound. I disposed of 9 ea^s at 6 cents 

Sor pound, and sold the remainder at 7 cents per pound ; what 
id I gain? Ana. 8182.39. 

7. A merchant purchased in London 17 bales of cloth for 
17i£. 18s. lOd. per bale. He disposed of the cloth at Havana 
for sugar at 1£. 17s. 6d. per cwt^ Now, if he purchased 
144cwt, of sugar, what balance did he receive 7 

Ans. 35£. Os. 2d. 

8. A and B commenced traveOing, the same way, round an 
island 50 miles in circumference. A. travels 17m. 4{ur. SOrd. 
a day, and B travels 12m, Sfur, 20rd. a day; required how 
far they are apart at the end of 10 days. 

Ana. Im. 4fur. 20rd. 
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9. Bought 760 barrels of Bour at 85.75 per barvel, wtich I 
paid for in iron at 2 cents per pound. The purcliaacr afterivarda 
sold one hM,li' of the iron to aa axe inanufaoturor ; what quantity 
aid he Bell ? Aus. 54T. 12owt. Siqr 

10. Bought 17 honae-lota, eaoh containing 44 perches, 200 
square ffect. From this purchase I sold 2A, 211. 240ft., and the 
remaining quantity I disposed of at la. 2jd. per square foot; 
what amount did X receive for the last gale? 

Aus. 5914£. 19s. 5 id. 

11. J. Spofford's farm is 100 roda square. From this he sold 
H, Spaulding a fine house-lot and gai'den, containing 5A. SR, 
17p., and to D. Fitts a farm 50rd. square, and to it. Thornton a 
ikrm containing 3000 square roda ; what is the value of the re- 
mainder, at $1.75 per square rod? Ans. $6235.25. 

12. Bought 78A. 8R. 30p. of land for $7000, and, having 
sold 10 house-lots, each SOi-d. square, for 88.50 per square rod, 
I dispose of the remainaer for 2 cents per square foot. How 
much do I gain by my bargain? Aus. 589265.35 



5 XVII. PUOPERTIES AND RELATIONS OF 
NUMBERS. 

Abt. 11§. An Integer is a whole number; as 1, 6, 13. 

All numbers arc either odd or eoen. 

An odd number is a number that cannot be divided by 2 
without a remainder; thus, 3, 7, 11. 

An even number is a number that can bo divided by 2 without 
a remainder ; Uius, 4, 8, 12. 

Kumbera are also either prime or composite. 

A prime number is a number which can be exactly divided 
only by itself or I; as 1, 3, 5, 7. 

A compiisite nimiber is a number which can be exactly divided 
other than by itself or 1 ; aa 6, 9, 14. 

Numbers are prime to ea«h other when they have no factor in 
common ; thus, 7 and 11 are prmie to each other, as are, also, 
4, 15, and IS. 



to endi other 7 What )e r. onmposite number 1 
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8 3 


B11 


10 7 
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757 


87 




1 Oi 


63 


1S7 


229 


S31 


433 


517 


617 


761 




1009 


1109 



Art. 113, A prime fiictor of a nimiber is a prime number 
tlia,t will exactly divide it; tkus, the prime factors of 21 are 
the prime numbers 1, 3, and 7. 

A composite factor of a number is a composite number iliat 
vrili exiiotly divide it ; thua, the composite factors of 24 are tlie 
oomposite HumbeiB 4 tind 6. 

Note 1. — Unity or I is not regarded as a mateHal prime Eietor, ainoe 
multiplying or dividing any number by 1 does not alter its vaJae ; it will 
be omitted nhen speaMiig of the prime ^tora of numbers. 

Hora 2. — There hns been discovered no direct prooesa by which prime 
numbers may be found. The tbllowing facta, however, if kept in mind, 
will aid in asoertniiiine whether a number is prime or not ; and, if not 
prime, indicate one or more of its fiuitora ; 

1. 2 is the only even prime number. 

2. 2 ia a tkctor of evei'y even number. 

8. 8 ia a fiiclor of even' number the sum of whose di^ta 3 will ciaotly 
divide ; thus, 15, 81, and 646, have each 3 m a factor. 

4. 4 is a fliotor of every number niioae two right-hand figures 4 will 
exnatlj divide ; thus, S16, 632, and 1724, have each 4 aa a fiiutor. 

5. 6 ia the only prime number having 5 fbr a unit or right-hand" Egare. 

QuESTTONa. — Art, 113. What ia a prime faotorT What is a eompoaiSa 
Cujtor f How is unity or 1 regarded ! le there any direct process for da 
lormining prune numbers? Which ia the only even prime number! Ofwhat 
numljepsig 2 a factor! Of what numbers ia 3 a factor! Ofwhat numhora ia 
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6. 5 is n thctor of every number tvIiosb right-hiind figure is either 5 at 
; as, 15, 20, &o. 

7. 6 is a lUotor of evety even number thai, 3 ^11 exactly dWide ; thus, 
24, 108, and B80, have enoh 6 ns a fiietor. 

8. 7 is a factor of eveiy numlKii' occupying four places ivhose two light- 
hand fignros are contained in the left-hand figure or fignree exact^ 3 
times ; thas, 602, 2i07, and 3913, have each 7 ss a &cIor. 

9. 7 ia a fluicor of every number occupying three or tbur places, when 
the tiro Hglit-faimd figui^ed oontiiin the l^t^haud figure or figures exactly 5 
dmes ; thus, 840, 045, and 1156, have eeab 7 as a bctor. 

10. 8 is a fliotor of eveir number "hose three right-hand figures 8 vdll 
exaotly divide ; thus, 60Ti, 11240, and 17128, have each 8 aa a tiwitoi. 

11. 9 ia a feotor of every number the sum of whose digits 8 will eaaotly 
divide ; thus, 27, 432, and 203O4, have eaoh 9 aa a Ihelor. 

12. 10 Is a Jkotor of every number whcae right<-hand figure is ; as. 



Art. l!i„ Metiod of finiJing fJie prime factors of numbers. 
T^x, 1. It is required to find the prime factors of 24. 

Ans. 2, 2, 2, 3. 

opEBiTioN. We divide by 2, the least pi-ime numbei 

2 2 4 greater tliao 1, and obtain the quotient 12 

And since 12 ia a composite number, wa 

2 12 divide this also by 2, and obtain a quotient 

— We d nde 6 by 2 and ol t n 3 fur a 
2 6 q ot ent wl ch s a pr me number The 

r a, eral I sors and the list ^uot ent all 

1 e ng pr me win t tute all tl e pr me fa.0 
to -9 ot j1 wh ch mult pi ed together 
2x2x2X3 = ''4 they equal 

ftuLB. — Bmde the g e miher ly the least prime n mber jreaier 
than 1, that viUl dimde it, and the (pwtient, if a composite number, m 
the same THomner ; and continue dividing until a pnme number is ob- 
tained for a imolisal. The several divisors and the last quotient wiU 
he the prime factors required. 



or? Of what nnmbers ia 6 a 
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Examples fob, Practice. 

2. What are tte prime factors of 367 Ans. 2, 2, 3, 3. 



3. 


Wiiat a, 


K ike prime factors of 487 Ans. 2, 2, 2, 2, 3. 


4. 


What ai 


re the prime fiictors of 567 Ans. 2, 2, 2, 7. 


5. 


Wliat ai 


re the prime factors of 144 7 

Ana. 2, 2, 2, 2, 3, 3. 


6. 


Wtat ai 


re the prime factors of 34207 

Ana. 2, 2, S, 3, 5, 19. 


7. 


What a: 


ce the prime factors of 18500 7 

Ana. 2, 2, 5, 5, 5, 37. 


8. 


What ai 


re the prime fiiotors of 19965 7 

Abb. 3, 5, 11, 11, 11. 


9. 


What are tte prime factors of 124967 






Ans. 2, 2, 2, 2, 11, 71 


10. 


What ai 


re tho prime factors of 17199 7 

Ans. 3, 3, 3, 7, 7, 13. 


11. 


What ai 


I'e the prime fiiotors of 7800? 

Ans. 2, 2, 2, 3, 5, 5, 13. 



CANCKLLATION. 
Am. 115. if the dividend and divisor are both divided by 
the game Tamper, the quntieni is not changed. Thus, if the 
dividend is 20 and the divisor 4, the quotient will be 5. Now, 
if we divide the dividend and divisor by some number, as 2, their 
proportion is not changed, and we obtain 10 and 2 respectively; 
and 10 -T- 2 ^ 5, tlie same as the original quotient. 



Am. 116, If a factor in any number is a 
ber is divided by that factor. Thus, if 15 is the dividend and 
5 tie divisor, the quotient will be 3. Now, since the divisor and 
quotient are the two factors, which, being multiplied together, 
produce the dividend (Art. 50), it is plain, if we cross out or 
cancel the factor 5, the remaining 3 ia the quotient, and by the 
operation the dividend 15 has been divided by 5. 

Art. 117. Cancellation is the method of shortening arith- 
metical operations by rejecting any factor or factors common to 
the diviaor and dividend. 



of any number! "What ia oanoBllatJ 
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Es. 1. A man sold 25 hundred weight of iron at 5 dollars 
per hundred weight, and expended the money for flour at 5 
dollars per barrel ; how many barrels did he purchase ? 

Aqs. 25 barrels. 



= 2 5. 



Dividend & X 25 _ _ 

Divisor 5 quired bj the question. We then, 

obiderving 5 to b^ a eonimua factor 
of the divisor and dividend, divide the oiviaor and dividend by tliis 
factor, or, which is tlis eame thing, cancel or reject it in both, and 
obtain 25 for the quotient. 

2. Divide the product of 12, 7, and 5, by the product of 5, 
4, and 2. Ans. 10^. 



Divisor ^ X ^ X ^ ' 
Findina 4 in the divisor to be a feotor of 12 in the dividend, we 
divide 12 by 4, caneelliog tlieae numbera, and use the 3 insteiid of 
12. The motor 5, eouimon to both dividend and divisor, having 
been citncelled, we divide tJie product of the remaining factors in the 
dividend by the product of those in the divisor, and obtain the 
quotient 10 J. 



Dividend S X g X I ^ X S !■ , n >■ > 
Divisor T0x"f>^T^3^^ = *''^'''*"^*■ 

The product of the factors 8 and 5 in the dividend is equal to the 
moduot of 10 and 4 in the divisor ; therefore we cancel these foctors. 
Finding 16 in the dividend and 12 in the divisor may be divided by 
4, they ate oaneoUed, and nse made of their quotients. Again, as 
the product of the fj/;tor3 3 and 7 of the divisor equals the 21 of the 
dividend, we cancel the 3, 7, and 21. The factor 4 alone remaning 
is the quotient. 

Questions. — How do tou arrange the diridend and divltiDr for otuioellar- 
tionl How do you then proooed 7 la ths fiictor 6, io Ei. 1, roduocd » 
or 1 by bemg oonoslled ! How do you ptgcaed when a. number in the divi- 
dend and anothor in the divisor have a aommon farjtnr? Howdoyouprcioeed 
whes the products of two or mure faotors in the ijiviileiid and dicisor are 
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EcLB. — Cancel the factor or factors comman to ihe dividend and 
divisor, and then divide Ihe product of the factors remaining in the 
dividend by the product of those remaining in the divisor. 

HoTE. — 1. In iirronging the nnnihera ftir canoellatioti, the dividend 
maj he written above the divisor with a horiioataJ line between them, as 
in diviaion (Art. 47) i op, as some prefer, the dividend may be writwn on 
Uie right of the di visor, with a vertical line between tliem. 

Note. — 2. Caooelllng a taotor does not leave 0, but the quotient I, to 
take Its plana, sinca rejecting a tiietor ia the same as dividing by that 
inatoT {Art. 116). Therefore, t&r every feotnr cancelled, either in the 
dividend or divisor, l^e tliotor 1 remains. 

ExAMPLUa FOR pKACnCB. 

4. Divlda 42 X 19 hj 19, Ans. 42. 

5. Divide the product of 8, 6, and 3, bj tlie product of 6, 3, 
and i. Ans. 2. 

6. Divide tte product of 17, 6, and 2, by tho product of 6, 

2, and 17. Ans. 1. 

7. Sold 15 pieces of shirting, and in each piece tliere were 30 
yards, for which I received 10 cents per yard ; expended the 
money for 10 pieces of calico, each containing 16 yards ; what 
was the calico per yai-d 7 Ans. 30 cents. 

8. Divide the product of 12, 7, and 5, by the product of 2, 
4, and 3. Ans. 17i. 

9. Divide the product of 20, 18, and 9, by the product of 13, 
16, and 1. Ans. 11^. 

10. Divide the product of 9, 8, 2, and 14, by the product of 

3, 4, 6, and 7. Ans. 4. 

11. Divide the product of 16, 5, 10, and 18, by the product 
of 8, 6, 2, and 12. Ans. 12^. 

12. Divide the product of 22, 9, 12, and 5, by the product 
of 3, 11, 6, and 4. Ana. Ift. 

13. Divide the product of 25, 7, 14, and 36, by the product 
of 4, 10, 21, and 54. Ans. lU. 

14. Divide the product of 26, 72, 81, and 12, by the product 
of 36, 13, 24, and 54. Ana. 3. 

15. Divide the product of 8, 5, 3, 16, and 28, by the product 
of 10, 4, 12, 4, and 7. Ans. 4. 

16. Divide the product of 8, 4, 9, 2, 12, 16, and 5, by tho 
product of 4, 6, 6, 3, 8, 4, and 20. Ans. 2. 

17. Divide the product of 6, 15, 16, 24, 12, 21, and 27, by 
the product of 2, 10, 9, 8, 36. 7, and 81. Aas. 8. 

QnesTzoNs. — What is the rufo for oiinoeKation 7 Hon 
be arranged for om ' ' 
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A COM ION DmbDR 

Aki. 118, A common d or ot wo or more numbera la 
anj nmnber that m\\ divide h m w thuut a remainder ; thus, 2 
is a common divisor of 2, 4 6 an ! 

Art. 119, ■ To find a commoa d or of two or more aiim. 
Iters. 

Ex. 1. What is the comm d orofll 15, and 25 7 

opKBiTrau. Wa resol e a h ft eg en numbers into two 

1 0,= X 2 foctors, one of which is common to all of them. 
15 = 5x3 In theoperation Sis thaoommonfaotor,ftQd there- 

2 5^5x5 fo"^^ must be a common divisor of tlie numbera. 
EuLB. — Resolve each of the given nun^ers into two factors one of 

wAicA is common lo all of them, and this common factor is a a'romon 

ExAKPi.Ea BOR Praoticb. 

2. What is the common divisor of 3, 9, 18, 24 ? Ans. 8. 

3. What is tie common divisor of 4, 12, 16, 28 ? 

Ans. 2 or 4. 

Art. 120, A divisor of any factor of a immher is a divisor 
of the nmnber itaolf. Thus 3, a divisor of 9, a faetor of 45, is a 
divisor of 45 itself. 

Art. 121, A common divisor of two numbers is a divisor of 
their'swm and of their difference. Thus 4, a common divisor 
of 16 and 12, is a divisor of their anm, 28, and of their differ- 

Art. 122i a common divisor of the remainder and tho 
divisor is a divisor of the dixideTid. Thus, in a division having 
12 for remainder, 36 for divisor, and 48 for dividend, 12, a 
oommou divisor of the 12 and the 36, is also a divisor of the 48. 

THE GHEATE8T COMMON DIWSOR, 



Am. 133. Tiie greatest common divisor of two or more 
numbers is the greatest number tiat will divide each of them 
witJiout a remainder. Thus 6 is the greatest common divisor of 
12, 18, and 24. 
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Art. 124. To find the greatest common divisor of two or 
more numbers. 

Es. 1. What is. the greatest common divisor or measure of 
84 and 132 ? Ana. 12. 

riRST opmATioH. EeeoWng the nnmbera into their 

84=2X2X3X 7 prime factors (Art. 114), thus, 84 

132 = 2x2x3x11 =2X2x3X7, and 132 = 2X 

2X2X3 = 12. 2 X 3 X 11. we find the factors 2 

X 2 X 3 are common t« both. 

Since only these common factors, or the product of two or more of 

Buoh factors, will esactlj divide both numbecs, it follows thai the 

product of ail their cananon frime factors must be the grwtest factor 

that viill exactly ditiiile both of them. Therefore 2 X 2 X 8 = 12is 

the greatest common divisor required. 

The 8]ime renolt may be obtained by a sort of trial process, as bj 
the seoond operation. 

BEcosD opininoB. It is evident, since 84 eanno* 

8 4)132(1 be exactly divided by a nimihei 

1^ 4 greater than iteelf, if it will 

— also exactly divide 132, it wiU 

4 8)84(1 bo the greatest common divisor 

4 8 sought. But, on trial, we find 

™ \ i u / 1 ^* "^'" °°' exactly divide 132, 

o t) ) 4 a ( i there being a remainder, 48 

£_6 Therefore 84 is not a common 

12)36(3 divisor of the two numbera. 

a R ^^'^ know a common divisor 

^^ of 48 and 84 will also be a 

divi<!or of 132 (Art. 122). We next try to find that divisor. It 

einaot be greater than 18. But 48 will not exactly divide 84, there 

being a remainder, 36 ; therefore 4S is not the greatest common 

Again, aa the common divisor of 36 and 48 will also be a divisor 
of 84 (Art. 122), we try to find that divisor, knowing that it can- 
not be greater than 36. But 36 will not exactly divide 48, there 
being a remainder, 12 ; therefore 36 is not the greatest common 
divisor. 

As before, the common divisor of 12 and 36 will be a divisor of 
48 (Art. 122) ; we make a trial to find that divisor, knowing that it 
cannot be greater than 12, and find 12 will exactly divide 36. 
Therefore 13 is the greatest common divisor required. 

Kutu 1. — Resolve the given numhers into their prinu factors. 
The p-ndiia of all the factors comniim to the itveral numbers will be 
the greatest common divisor. Or, 

BuLE 2. — Divide the greater nnmher hy the less, and if Ik^e be a 

mon divisor of two or mote numbers J 
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remalnd&- dhide the preceding dwisor by it, and so coitinue dividing 
until nothinff remai?is. The last divisor will be the greatest comown 

Bote. — IVhen the greatest oommOD diTiaor is required of rnore than 
two uumbers, find it of two of tbem, »ud then of that common divisor aud 
of one of tlie other numbera, and so on for all the gjven numbers The 
last oonunon divisor will be lie greatest oommon divisor required. 

Examples fok Peacticb. 

iJ. W^hat is tlie greatest common divisor of 85 and 95 ? 

Ana. 5, 

3. Wiiat is tke greatest common divisor of 72 and 168 7 

Ana. 24. 

4. What is the greatest common divisor of 119 and 121 ? 

Ans. 1. 

5. What ia the greatest common divisor of 12, 18, 24, and 
SO? Ana. 6. 

6.. Having three rooms, the first 12 feet wide, the second 15 
feet, and the third 18 feet, I wish to purchase a roll of tlie 
widest carpeting that will exactly fit each room without any 
cutting as to width. How wide must it be ? Ana. 3 feet. 

A COMMON MULTIPLE. 

Art. 1§5. A Timltiple of a number la i number th it can 
be divided by it without a remainder , thoa 6 la a multiple of 3. 

.Art. 126. A co?nnion multipk of two or moie mrnibeis is a 
number that can be divided by eaoh of them without a re- 
mainder ; thus 12 ia a common multiple of 3 and 4 

Art. 127. Tho least common multiple of two or moie num- 
bers is the least number that tan be divided by each of them 
without a remainder ; thus 30 is the least common multiple of 
10 and 15. 

Note. — A multiple of a number coutams all the pnme factors of thut 
number ; anil the oomtoou multiple of two or more numbers cmtiins all 
the prime feetors of eoob of the numbers Tlieretore the leisl cimmon 
multiple of two or move number*i must be the Unal number thit will con- 
tain all the prime laotorH of them and none others Hence it will have 
each prime feetor taken only the greatest number of times it is found in 
any of the several numbers. 
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iECT. xvn.] PKOPBimBS and eelatioss or xuiiibees. l^U 
Art, 12S. To find tlie least common multiple, 
Ex. 1. What is the least common multiple of 6, 9, 12 ? 

Ana. 36. 

»msT opEiuTwH. Eeeolving the auiuliers into tbeir 

6 = 2x3 prime fiwtgra, — thus, 6 = 2 X B, and 

9 = 3x3 S = 3X3. and 12=.2X 2 X 3, — we 

1 ^. -= 2 X 2 X 3 ^'°^ ""^ different prime I'aottire to be 

2and3, The greateat number of times 

the 2 oooura as a factor in any of tlie 

uumfers is twice, as 2 X 2 in 12 ; and the greataat number of times 

the 3 ooours io any of the numbers is also twice, as 3 X 3 in 9, 

Hence 2X2X^X3 must be all the prime factors that a 



by 6, 9, and 12. 
multiple required. 

BEcusB opEBjiios. AnothcF Method, and oca usually 

3 I 6 9 12 preferred, is as bj second opei'ation, 

2 "2 3 4 Having arranged the numbers on a 

\~ :; — —^ horiaonta] line, we divide by 3, a prime 

I 1 inb tt t -mil divide all of them 

X X3X =:36wtht m der, and write the 

q t 1 e below. We next 
ddby2 pm mb thlwlldd without a reuaainder 

mtfthmwit^dwthqt t d andivided numbers 

a 1 f 11 these mile p une to each other, we 

m It yly t tl th d d th ml s on the lower line, 

wh h 11 tl p m f tor^ f b 9 d 12 and thus obtain 35 
f th 1 ast mm m IE jl 

E 1 — Res I tl s en mi t th prime factors. The 

p lu. f 1 fact ti g achfaci th g Blest nunther of times 
it occurs m any of the rtumbeis, will be the least common multiple. 
Or, 

Rile 2. — Having arranged the numbers on a horizontal line, divide 
bi/ swh a prime number as mill divide most of them roiihoul a re- 
mainder, and iBrite the quotients and undivided numbers in a Une 
benivlk. So continue to divide until no prime number greater than 1 
mil divide two or more of them. The product of the iSvisors and t}i« 
mimbers of the Utie below viiU be the least common multiple. 

Note 1. — When numbers are prime to eaoh other, their product is 
their least eommon muldple. 

KoTB 2. — When one or more of the given numbers are fiictcrs of any 
one of the other numbers the factor or factors may be cancelled. 
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[40 ekactions. 

Examples eoh Puacticb, 
2, "What is the least c 



71^142115 Siniie 7 is a factor of 14, another of the 

_ — __^ — . — . — „ numljefa, we canisil it; and since 3 is a 
I 2 3 15 factor of 15, we also cancel that (Note 2) : 

thua the wovk h rendei'ed shorter. 
7X2X15 = 210 

3. WUat is the least common multiple of 3, 4, 5, 6, 7, and 8? 

Ans. 840. 

4. What is the least number tliat 10, 12, 16, 20, and 24, will 
divide without a remainder? Ans. 240. 

5. What is 4e least common multiple of 9, 8, 12, IS, 24. 36, 
and 72? Ans. 72. 

6. Five men start from the aamo place to go round a certain 
island. The firat can go round it in 10 days; the second, in 12 
days ; the third, in 16 days ; the fourth, in 18 days ; the fifth, in 
20 days. In what time will thoy all meet at the place from 
which they started 7 Ans. 720 daya. 



4 SVIII. FRACTIONS. 

AnT. 123, A EEACTios is an exprcEaion denoting one or 
more equal parts of a unit. 

The term fraction is derived from the Latin word franco, 
which signifies to break ; from tbe idea that a number or tiling 
is broken or separated into parts. 

Fractions are of two kinds, Cmnmon and Decimal. 

COMMON PEACTIONS. 

Art. 130. A common fraction is expressed by two numbers 
one above the other, with a line between them. 

The number behno the line ia called the denomitiator ; and the 
number above, the numerator. 

^^''^' SoZiTntLrrL™ 

Qdestiobb. — Art. 129. What is a IVaotion ? Prom wliat is ths term da- 
rived, and Ktat d'les (t signify ? Iluw mtioy kinda of CrnetiunB, and what ara 
Hifly called t — Art. 130. iJoir Is n ooninjon fVaetion eipreBsed7 What Is 
the Dumber below the line called 7 The number nbore tho lias 7 
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The denominator Bhow3 into Low many parts the wUoIe number 
IB divided, and ^ves a name to the fraotion. The numeratol 
shows how many of tliese parts are taken, or espreased by the 
fraction. 

A proper fraction ia one wLose mmierator is less than the 
denominator ; as, f . 

An improper fraction ia one whose numerator is equal to, or 
greater than, tlie denominator; as, |, f. 

Note., — A fraction, strictly spenklng. Is le^ than a unit ; bence, if ike 
numerator is equal to, or gresiter than, the denominator, it espi-easea a unit 
01* more than a, unit, aud is therefore called an improper A'aotion. 

A mixed number is a whole number with a fraotion ; as, 7-^, 

H- 

A simple or single fraction has but one numerator and one 
denominator, and may be either proper or improper ; aa, |-, ^. 

A compound fraction ia a fraction of a fraction, connected by 
the word of; as, J of | of |. 

A complex fraction is a fraction having a fraction or a 
mised number for its numerator or denommator, or both ; aa 

! 1 '* IL 

r n' IT 9a' 

Art. 131i The terTfis of a fraction are its nlunerator and 
denominator. 

The unit of a fraction ia the unit or whole thing from which 
its fractional paits, or fractional units, are obtained. 

A whole number may be expreased fractionally, by writing 1 
for the denominator. Thus, 5 may be written \, and read 5 
ones ; and 9 may be written f , and read 9 onea. 

Art. 132, Fractions originate from division; the numer- 
ator answers to the dividend, and the denominator to the divisor. 
Thua. when we divide 479956 by 6 (Art. 49, Ex. 12), we had 
a remainder of 4, which could not be divided by 6, and therefore 
we wrot« it over the divisor, with a line between them. This 
expression originating from division is a fraction ; the numbeV 
iibove the line being the numerator, and the one below the de- 
poniinator. 

QOESTTONS. —What does ths dsnominator of a fiaotion show ? What does 
the nuineratnr shun! What i« a proper fraction? What is an inipmper 
froeHon! Whivt is a mised number? What is a simple fraotiooT What is 
a compound traction? What ta a oomplei fraoiioD ? — Art. 131. What are 
the terms of a fraotioo f What is tie anit of a froflHon ? How maj a wliola 
number be expressed fractionally ? fVom nhaC do fi-aotions originate 7 
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Art. IBS. Fixnn what has preceded, we perceive tliat the 
valus of Or fraction is the quotient arising from, the division of 
the numerator by the deiiominator, Tlius, the value of |i or 
6 -^ 2, is 3 i and tlie value of J, or 3 ^ 4, is |. 

REDUCTION OF COMMON FHACTIONS. 

Art. 134. Eeduction of Fractions is the process of changing 
the!r/oi-?« of espresaion without altering their value. 

A fraotioH is iii its lowest terms, when its teims are prime to 
each other. {Art. 112.) 

Art. 135. To reduce a fraction to its lowest terms, 

Ex. 1. Eeduce ^ to its lowest terms. Ans. J. 

opEBiTiDS. We divide the terms of the fraction hj 2, a factor 

2)^^ a common to them both, and obtain f. We divide, 
^ain, hoth terms of | by 3, a fector common to them, 

^ ) f = i and obtain }. Kow, as 1 and 3 ai'e numbers prime 
to each other, the fraction i is in its lowest terms. 
The same result would have heen produced, if we had divided the 
terms \>y 9, tlie greatest common divisor. 

Since the numerator and denominator of a fraction correspond 
to the dividend and divisor in division (Art. 1S2), dividing both by 
the sEuna number, or cancelling equal factors in both (Ai-t. 115), 
changes only ±hs form of the fraction, while the value expressed 
r'emams the same. Therefore, 

Dividing the numerator and denominator of a fraction hy the siane 
mimier does not alter the value of the fraction. 

RntB. — Divide the numerator and denominator by any numoer 
ffreater than I, that wiU divide them both withvut a remainder, and 
thus proceed until they oj'e prijiie to each other. Or, 

Divide both the numerator and denominator by their greatest common 
divisor. 

Examples foe Practice. 

2. Beduoe ^ to its lowest terms. Ans. ^-, 

3. Keduce ^g to its lowest terms. Ans. |, 

4. Reduce ^| to ita lowest terms. Ans. J, 

5. Eeduce ^^ to its lowest teiins. Ans. %. 

6. Rflduce J4i to its lowest terms, Ans. ^. 

7. Reduce ^|| to its lowest terms, Ans. J|^. 

8. Reduce -^^ to its lowest terms. Ans. f. 
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9. Reduce || f J to its lowest terms. Ans. l^^. 

10. What is the lowest espression of ^ff? Ans. ^5|. 

Art. 138. To reduce a mixed number to an impropei' fraction. 

Es. 1. In 7| liow many fifths 7 Ana. -\- 



Since there are 5 fifths in 1 whole one, there will 
be 5 tivnea aa many fifi/ts as whole ones ; therefore, 
in 7 thei-e are 35 fifths, and the 3 fifths belug added 
make 38 fifths, which are espreeeed thus, ^. 



Role. — Multiply the whole niarAer hy the denominator of the frac- 
tiort. Olid to the product add the numerator, and place the ium over the 
given denominator. 

NorE. — To reduce a whole nnmbar to a fi?action of the eaine value, haT- 
ing a yiven denominator, wa multiply tlie lahole nuiHber by the j/ineu de- 
nominator, and muke the product the numerator jliios, 5, reduced to a 
&ac(Joii, having 3 for a denoreinator, becomes -^. 

Examples for Practice. 

2. In 8-^ dollars how many seyeiitha? Ana. ^- 

8, In 3^ oranges how mimy fourttfl? Ans. -^ 

4. In 9^ gallons how many elevenths? Ans. -^y 

5. Reduce o-f'-j to an improper fraction. Ans. ^i 

6. Reduce 15-^j to an improper fraction. Ana ^^. 

7. In 18 J how many ninths? Ans. J^f^ 

8. In IBl-jijiy how many one hundred and seventeen tlis ? 

Ans. i-f^s. 

9. Change 43|-ff to an improper fraction. Ans. -VM 

10. What improper fraction will express 27-^^1 Ans. ^*y*. 

11. Change llly-^Y to an improper fraction. Ana. -^^^'f^- 

12. Change 125 to an improper fraction. Ans. J-" ' 

13. Change 25 to an improper fraction, having 6 for 
nfinjinator. Ans. -ij 

14. Rei^uce 75 to ninths. Ans. ^j 

15. Change 343 to the form of a fraction. Ans. ai 

16. Reduce 84 to fifteenths. Ans. if! 



t. 138, Wliii.t ia IhD rula for 



a taotion of the i 



How do jou reduce 
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Art. 13?. To reduce improper fraotions to lyhole or mixea 

Ex. 1. How many dollara in ^ dollars? Ana. $2^. 

opEKiTioB. This question maj' be analyzed by saying, As IS 

L 6 J 3 7 ( 2^ sistoentlis make one dollar, there will be as many 

3 2 dollars in 37 aixteentla of a dollar as '37 contains 

— times 16, ■which is 2J^ times. Therefore $ 2f^ m 



ExAJipLiis roR Practice. 

2. Reduce s^ to a whole numbGr. Ans, 12. 

3. Cliange -ij^5 tc a mised number. Aaa. 10^. 

4. Change -ViV ^ ^ mixed number. Ana, lO-j-f^- 

5. Change VyV" ^ ^ mixed number. Ans. Iff f. 

6. Reduce i-^i^ to a miied number. Ana. Ii2f. 

7. Reduce g^f to a whole number. Ans. 1. 

8. Change *|i to a whole number. Ana. 567. 

9. Reduce ^^ to a mixed number. Ana. 9?f. 
10. Reduce ^-^-f- to a mised number. Ans. 4-jig, 

Art. E38. To reduce a compound fraction to a simple fraction. 

Es. 1. Reduce -^ of /^ t^ ^ simple fraction, Ans.||. 

opEiiinos. To show tlie reason of the operation, this 

i X t't = If question may be analyzed by saying, that, if 
1^ of an apple be divided into 5 equal parte, 
one of these parts is -^ of an apple ; and, if ^ of -^. be -^f it ia 
evident that ^ of -jC will be 7 times as muoh. 7 times jij is 
ij ; and, if ^ of -^ be ^, | of ^j will be 4 times as much. 4 
times ^ are f |. 

Or, by multiplying the denominator of -^ by 5, the denomi- 
nator of |, it is evident we obtain ^ of -^y = ^^, since the parts 
into which the number or thing is divided are 5 timea aa many, 
and conaequentfy only J as large as before. Again, since -J 



QcESTTONS. — Art. 137. IVtat Is the rule for reducing improper ti'aetiona 
to whole or miKed nurabi;rs 7 Give a renson fur the rule, —Art. 13fi. How 
&a yau rednoe a compound fraction to a sinipio one? Give the reason for tha 
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of ^-j- := g''^, I of y\ will be 4 times aa much,; ariiJ 4 timea 
J,; s= ||, This process will be seen to be precisely like tlie 



Ex. 2, Reduce | of ^ of f of | of ^ to a simple fraction. 
Anfl. ^r. 



Since soma of the numei'ators and 
denominatora to be multiplied t<i- 
gether are alike, we may cancel 
these oommon factors, ivooording to 
the prineiplea of eanoellation. 



«xJxitx»xii 



together for 



n both autoevatoi; and de- 



BXAMPLES F 



: Vnu 



3. What ia I of I of f ? Acs. J^^ = l\ 

4. What ia | of j\ of 7 ? Aus. S^V- 

5. What is | of -/j of § of ^ ? Ana. ^. 

6. Change ^f of J of ^ of ,5^5 of 7 to a simple frafltion. 

Ans. ^^. 

7. Eequii'cd tlie value of f of /,- of -J^ of ^ of 5|. 

Ans. f . 

8. Keduco ^ of ^ of -^j of ^ of f to a simple fraction. 

Acs. ^, 

9. Eeduoe f of j\ of ^ of -j^ of 4^ to a simple fraction. 

10. Reduce -Jf of f of f^ to a simple fraction. Ans. |j 

11. Reduce ^^ of §§ of ^ of 9ji to a whole number, 

Ans. 3. 



QiTEBTiOHa. — When there are comi 
nominator, L'ow infiy the operation be 1 
muet ha done with all nhole and mixed 
How maj' the operation be shortened i 
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A C0MM0*5 DliNOMINAlCR 

Akt. 189. A common deuom i toi of two o mure fractiona 
is a common multiplo of tten denominito s Tlie least common 
denominator is Uie least common multiple 

Note- — FrMtiona haTe a common leno nito hen all their denomi- 

Abi. 140. To reduce traotion^ to a i,ummon denominator. 
Ex. 1. Reduce |, ^, and f (o a comm n dei ommitor. 



3X6X8 = 144 ewi umei Uoi fo ^ = -J-f J. 
5 X 4 X B - 1 6 I = ifg. 

7X4X6=^168 I = if |. 

4x6x^^192 common denom nitor 

We first multiply the numeiatf i of 3 y the len minators S and 
8, and obtain 144 for its numerator. We nest multiply the numer- 
ator of ^ by the denominators 4 and 8, and obtain 160 for ita nu- 
merator ; and then we multiply the numerator of j by the denomi- 
nators 4 and 6, and obtain 168 for its numerator. Finally, we mul- 
tiply all Dbe denominators together for a cojmiuni denominator, and 
write it under the seTeral Dumerators, as in the operation. 

By this process, since the numerator and denominator of each 
fraction are multiplied by the same numbers, only the form of the 
fraction is changed, ^11116 the quotient aiising from dividing the tia- 
merator by the denominator, or the value of tlie fraction (Art. 183), 
remains the same. Therefore, 

MaUiflyir^ the numerator and demmdnalor qfafrotiioTi. by the same 
number does not alier the value of the fraction. 

RoLB. — Multipli/ each n 
ouiTi.for the new nianer '" 
eoimnon denominator . 

Note 1. — Conipouud fraodoiia, if auy, most first be reduced to ^mple 
ones, and whole or mised numbers to improper fractiona. 

Note 3. — Fractions maj often be reduced to lower terms, without de- 
stroying their common denominator, bj dividing all thdr numerators and 
denomiualoi-s by a common divisor. 

QnEanoHS. — Art. 139. What ia a common denominalor of tiro or mors 
fraotioosr What ig tbs least commoa denominator? When have fiacticns a 

of two or more fl'aetioaa ? Give (ho reason of the opanHion. What infareaoB 
iediawufrom it f Wiiat is (he rule for finding a coiamoQ denuuiinatorl Hon 
may fjiitotions hftviog a oommou denominator bo reduaed to lower terms ! 
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Examples for Practice. 

2. Reduce j ancl ^ to common denominators. 

3. Reduce J, ^, and ^, to a 

Am. 58, H, «. 

4. Reduce f, |, and -j^, to a common denominator. 

. „ , . , ^"'' t«' Hi, H». 

5. Reduce g, ^-, and ^, to a common denominator. 

Ans. Ilf , Mt. HI. <"■ §f. it. «^ 

6. Reduce J, |, J, and ^, to a, common denommator. 

Ana. ^fU. ^fS, lis, fSg, or •^^, ^%, ^4, ,^. 



1 2 common denomiuatoi'. 



3 4x2= 8 numerator for f = /^. 

6 2 X 5 = 10 numerator for | = fl- 

1 2I 1 X T = 7 numerator for ^ = ^5. 



1 1 
3 X 2 X 2 = 12, the least common denominator. 

Haying first obtained a common multiple, or denominfttor of the 
given fractions, we take tlie part of it expressed by each of these 
friwitii>n3 separatelj for tlieir new numerators. Thus, to get a new 
numerator for |, we take g of 12, the common denominator, lay 
dividing it by 3, and multiplying the quotient 4 by 3, We proceed 
in this manner with eaeli 01 tlie fractions, and write tlie numerators 
thus obtained orer the common denominator. 

NoiB. — The ohange in- the terms of the fractions, in reducing them to 
the UasI oonuaoD denominator bj this process, depends upon the same 
principle as explained in the preceding article. 

Rdle. — I. Find the least i-ommon multiple of the denominators for 
the least common denormnator, 

2. Divide the least common denominator by the denamnator of each 
of the given fraclioTts, and multiply the qiMlients by their respective 
numerators, for the new numerators. 

KoiE. — Compomid fractions must be rsdiiced to Bimple ones, whole 

Qdestionb. -^ Art. Ul. How do you find the least comraon denominator of 
tvfo or mote ftaotions ? Upon whst priociijlo does this process depend ? IVhat 
ia the rnls tor i-eduoing fractions to their least oommon denominator 7 \1\ia,i 
must be done with ooiupound fmotiona, whole numbera, snd iniied nnmbers? 
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Examples poe Pbaciice. 

2. Eedaoe |, i, ^, and ^, to the least coiniaon denominator. 

, Am «,, /A. »S, }»8- 

3. E«diice |, -I, |, and y^j, to the least common aecominator. 

A»i Hit- »/,. iWft. tWV. 

4. Eeduce J, -^, and 7|, to tlio least common donomiuator. 

Ana. l^, i%, ^^. 

5. Beduee f, ^, ^|^, and 5f , to the least common denoi 
nator. Ans. J|, ^|, ^^, -y/. 

6. Redueo J, |, |, §, J, and -j^, to tlie least common denoi 
nator. Ana. ^f, i|, |f, ^, §+, J|. 

7. Reduce |^, |, ^, |, ^, and j^, to the least common denoi 
natoc. Ans. ^J, §^, ^|, ^, f^, ^, 

8. Eedace |, ^, and ^j, to the least common denominator. 

Am. 5j, il, H. 

9. Beduoe 7|, 5,\, 7, and 8, to the least common denomi- 
nator. Ana. s^, ^:, %'^-, J^. 

10. Reduce |, 4, 5, 7, and 9, to the least common denomi- 
nator. Ans. |, -I/, -^"i, ^a, -^a. 

ABDITIOR OF COMMON FRACTIONS, 



Ex. 1. Add -f , f , i, f, and f , together. Aiis. 2f. 

opLHaTioa, These fractions all being 
J 2 4 5 6 sevenths, that is, having 7 for 
i? + 74-S + i= + 7=^ = 2^- a oommon denominator, we 
' . add their numerators toeether, 
and ■write their sum, 18, over the common denominator, 7. Tlmswa 
obtain J^ = 24, the sum required. 
Hence, to add fractions Iiaying a eommon denominator. 
Write their sum O'Ber the common denominator, and reduce the frac- 
tion, if ti' 
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Examples fob Practicj!. 

2. Add f-^-, t^-, TT. TT- TT- 'iicl It- together 
B. Add ^, ^, ^, ^, and ^^, together. 

4. Add ^, ^, ja, and |^, together. 

5. Add If, i|, j|, and f^- together. 

6. Add Hf, ^^, and X^^, together. 

7. Add mi, m^, ani ^^-f, together. 

Aei. 144. To add fractions that have not a 
inator. 

Ex. 1. What is the sura of f, L and -A ? 



Ana. 3^2. 
Ana. Sfr- 
Ana. a^V. 
Ana. 2i?. 
Ans. Ifif , 
Ana. l^fli". 



Ana. 1||. 




24 common denominator. 

"Tx"5^ 20 ) 
3X3= 9 Jnew nume 
2X7 = 14^ 



Sum of numerators, 43 _ 
= 24. Com. denominator J 4 *' 

Having found the common denominator and new n imeia,tot>! £ 
in Alt. 141, we add ttie numerators together and wiite tlieir bui 
Mer Hie common denominator, and reduce the fraction 



r Ihe comrron ^enominaloi 
Non 1. — Miieii numbers must be wduoed to impioper frictions and 

jompDund Ixactions to umpk tiractions, and eioh fiactiou to it9 lowest 

terms, before attempting to find Uieir common denummator 
HoTB 2. — In adding mixed numbers, when deemed most Cunvcni nt 

the fraclional pai'ta may bo added soparately, an 1 then sum added to the 

imount of the whole miinbora. 

ExAMPtBS FOR PjliCTICE 

2. What is the sum of |, +^, and ^ 7 Ans. 2^^. 

8. What is the sum of ^, |^, and ^ 1 Ans. 1-^^^. 

4. What is the sum of ^f and §^ ? Ana. Iff f. 

5. Wtat isj^he Bum of |, 4, |, and ^ 1 Ana. 2^^. 

6. Add S, j\, il, and 4, together. Ans. ia||. 

7. Add I J. 1^, and J^, together. , Ana. IHU. 

8. Add ^, |§, f|, and j^, together. Ana. 2f^|[. 



QirBsnoHS. — A 



. Who 
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9. Add i, I, I, I, f, f, and }, together. 
10. Add %, ^, a, ^, f§, a, and i^, ■ 





Ans. 6i^§^ 


11. Add 1 of 1 to ^ of i. 


Ans. IH 


12. Add 1 of 5 to a of ^. 


Ans. 4i 


13. Add ^ of to ^ of J(f- 


Ans. {^if^ 


14. Add 1 of of 1 to ^ of f of ^„. 


Ans. ^5 


15. Add ^ of W of H '0 ^ of f- 




16. Add 3f to 4J-.1. 


An^sS 


17. Add 41 to 5f 


Ans. lOfl 


18. Add ir| to 18^2. 


Ans. SB-^ 




unit. 





JEs. 1. Add I to ^. Ans. ^ 

opEEiiioM. "W"a first find the 

Sum -of tie denominators, 4 -]- 5 = 9 product of the denom- 
P>-oductoftlad.„omm.tos,4^ = SO ".""S'^S,"™; 
which 13 9, and write the former for the denominator of the i-e- 
quired fraction, and the latter for the numerator. 

The reason of tliis operation will be seen, when we consider that 
the process reduce the fractions to a common denominator, and 
then adds their numerators. Hence, to add two fractions whose nu- 
merators are a unit, simply 

Write the sum of the given dentmiinators over their prodtia, 

BXAMPLGS FOa PrACTIOI!. 

2. Add J to i, I to |, ^ to I, -J to I, J to i. 

3. Add i to -jL^, J to i, -f to J, ^ to ^, I to 3^. 4 to k- 

4. Add i to -f , I to iV' i to i I to ^, i to i, ^ to ^. 

5. Add I to tV- Mo rV' 3 to A= i to 1, i to i, ^ to i. 

6. Add j to I, ^ to i, ^ to ^, f to ^, f to ^, f to ^. 

7. Add J to f, J to ^, J to ^, J to 3^, I to -jV. 4 to T^- 

SUBTEACnON OP COMMON FRACTIONS. 

Am. 146. SuBTRACTiOK of Fractions is the process of find- 
ing the difference between two fractions. 

tors are a unit 7 What is tiic 
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Ex. 1. From I take |. Ana g. 

0PEB.1TICIH. The fractions both being ninths, having 9 for a eom- 

1^ — f ^=^ !■ mon deiio^niuator, we subtract the less numerator flom 
the greater, and write the dlfiercrice, 6, over the common dciiomina-' 
tor, 9. Thus we liave ^ as tlia difference required. Hence, to sub' 
tract fractions having a oominon denominator, 



Write the difference of Ihdr numsr 


aior, over the CO 


mmon denominor 


lors, and reduce the fraction, if necessary. 




Examples roB 


I'BACTICB. 




2. From ^^ take ^. 




Ans. fe-. 


3. From \ Uke J^. 




AnS.A- 


4. From § take sV- 




Ans. }». 


5. From 1;^ take ^i^. 




An,, ftf 


6. From ,6^ take -jV^. 




An.. H}. 


7. From /^ take g^. 




An., i,. 


8. From ^^ take ^. 




Ans. |. 


Art. 148. To subtract fractions that haye not a common 


denominator. 






Ex. 1. From ^f take J^. 




Ans. iJ. 



4 8 16 3X13 = 391 

' 11 difference of numeritoia 

4 8 common denominator 
Having found the common denominiitor and new numeratora an m 
Art. 141, we subtract the leas niimeratur from the greater, and place 
the difference over the common denominator, 

RiTLB. — Seduce the fractions to a common denominator, then virile 
the difference of Ihs nvmeratOTs over the common denomino,loT. 

Note. — If the minuend or subtrahend, or both, are campouud fra^ 
tions, they must be reduoed to simple ones, 

QuKRTioHS. — Art. 147. Hon do jiou aubtiiLOt finotloDE having a cotomoa da- 
nominator 7 — Art. U3. Wii-^l. m tbe rule for eulitrMting f.actioaB not having 
n oominon donominotor 7 If the minuend oc Bubtrahend ia a oompound frao- 
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Ang. J 



152 SUBTRACTION OE COMMOM PRACTIONS. 

ExAiiipi.ES pos Pb ACTIOS. 

2. From /g take *j. 
8, From ^^ take {^. 

4. From ^f Uke ^„. 

5. From J^ take ^. 

6. From || take f^. 
1. From p take f^. 

8. From >4i take ^. 

9. From ^ take -^. 

10. From | of fj take J- of 2. 

11. From I of T?n take ^ of ff . 

12. Prom f of 12| take | of O-Jj. 
AuT. 14S. To subtract a proper fraction or a mixed mimbei 

from a whole number. 

Es. 1. From 16 take 2^. Ana. l^. 

opEBSTioB. Since we have no fraction from which ta sub- 

From 1 6 t^aot the |-, we must add 1, equal to |, to the 

Take 2j minuend, and aay J from J leaves |. We 

Rum, 1 3| write the | below the line, and carry 1 to the 
2 in the subtrahend, and subtract as in eubtrao. 
tion of simple mmibera. 

The same result will ba obtained, if we 

Subtract the numerator from the denominaioT of the fraction, and 
ander the remainder luriie the denominator, and carry one to the stib- 
trahmd to be stiMracled from the minuend. 

Note, — When theeubtrahend \a a nused number, we may, if we choose, 
reduce it to aa improper fraction, ami change the whole number id llie 
minuend to a fraction having the same denominator, and then proceed an 
in Art, 148. 



nl2 



Examples loit Phactiob. 
3. 4. 5 



19 



Take _^ 

Ans. TJ '\^ 

7. From 23 take 13J-, 

8. From 47 take ^g. 
'"9 take 75^1-. 



, From 1 



-Art. 149. Hun do y 



Ans. 9|. 
Ans. 463^- 



:raat a proper tVnotion or t 
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Ari'. 153, To Mobtract a miseJ number from a. inixcu 

lis.. 1. From 9f- take ga. Ans. Sfl. 

From^E)""'— '9M ^'® ^^* reduce the fractional parts to a 

T'lte 38 =i 33I common denominator by multiplying tlie 

,,' — S s^l terms of tlie fraction S by 5, tlie denominator 

•■^ of tbeotbor, thus: fOj^g^; and then the 
terms of the fraction | by 7, tlie denominator of the fii'st, thus ; 
i"xi = a6' Now, since we cannot take fj from ^^, we add 1, 
0((ual to §^, to the ^f in the minuend, and obtain |4, We nest 
subtract |^ from §|^, and write the remainder, §^, below tks 
Hue, and carry 1 to the 3 in tke subtrahend, and Bubti'act as in 
simple numbers. 



« 9| = ¥ = W 



In this operation, % 
the mixed numbers to 



Take 3j i^ j5? mixeo numoers w im- 

_ . T s ~ 'y . -.. ^ - proper fraotions, and these 
"'" Ta == "SS fractions to a common denom- 



inator, aa in, the first operation. We tiisn subtract the less fra« 
tion from the gi'catcr, and, reducing the remainder to a mised 
number, obtain 5||, as before. Hence, in performing like es- 
amples, we may 

Reduce (he fractional parts, if necessary, to a common denominator, 
and siibtraci &e fi^dional part of_ the subtrahend from that of the niin- 
uend, as in Art. 147 ; remembsring to increase the fractional jnort of 
the mmuend, when othenoise it woidd be leas &an that of &e s^M-ahend, 
before subtracting, 61/ as many fracUtmal mats as it takes to make a 
unit of the frachon (Art. 131), and carry 1 to tlie wMe number of 
the siatTahfnd before siMracling it from me whole number of the min- 
umd Or, 

Beduce the mixed nimbers to improper fractions, Oien to a common 
Jsuommator, and subtract the less fraction from the greater. 



2 

Fiom 91 
Take b-ii 
Ans. 3|i 


Examples foi 
3. 


El Pra 

1 




5, G. 

9i lOa. 
H lOrV 

5f £0 


QDitsnoNS. — Art. 150. How 
ham to a ooininDQdonoiuintikir? 


do you reduM tba 
Hovt does it appeal 
? How do you thei 
imbera ? Hon mnj 


iVi.oliona of misod nmu- 

i prooead^"'whir other 
ali like esamplos be per 
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COMMON' 


FRACTIONS. [.SEtT, SVIIl 


7. 8. 


9. 


10. 11. 


From 12f 1 Q{\ 


19S 


971 S7l\ 


Take 0^ 5| 


15| 


l4 19| 


Ana. ■ 2}-f 10*? 


H^. 


7 8^1 6 7ii 


12. From IDi take 7A 




AllB. 11|-|. 


13. From 154 feke 8^. 




Aqs. 6|f. 


14. From ii^ take 3||. 

15. Fi'om TIjIb take IS/g 




Ans, 6a^. 




Ans. 57|i 


16. From 6l|| take 33^f 




Ana, 27*!*. 


17. From a hogskead of w 


ne tkero leaked out 12| gallons ; 


iow muGh remained? 




Ans. 50 a gallons. 



18. From 810, 82J were given to Benjamin, S3| to Ljdia 
81 J to Emily, and the remainder to Betsey ; what did she receive? 

Ana. $3j. 

Art. 151, To subtriot one fiattion from another, when both 
fractions have a unit foi a immeratoi 

Ex. 1. Wliat is the difleienee between | and -f ? 

Difference of the di-nommatois, 7 — 3 = 4 
Product of the deaomimtors, 7 X ^ = ^^ 

We first find the product of tJie denominatorfi, which is 21, and 
then their difference, which is 4, and write the former for the donom- 
iuiitor of the required fraction, and the latter for the numerator. By 
this proce^ the fractious are reduced to a common denominator, and 
tiieir difference found. Hence, to subtract such fractions, we may 
simply 

Wrile the difference of the denominators over their product. 

Examples fob Pbacticb. 

2. Take ^ from J, | from |, i from J, | from J. 

3. Take | from |, J fi-om {, | from J, | from |. 

4. Take | from I, f from |, ^ from f, ^ from J. 

5. Take J from ^, ^ from f , yi^ from j, f from ^. 

6. Take j from j, | from |, j^ f'-<">i A. i ft'om ^ 

7. Take J from |, ^ from |, ^ from ^, ^ from |. 
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MDinPLICATIOH OF COMMON FRACTIOJSS. 

Am. 152, Multiplication of Fractions is tte fjiocess of 
taking one number as many times as tliere are uaits in another, 
when one or both of the numbers are fi'aetions. 

Aet. I5S. To multiply a fraction by a whole number. 

Es. 1. Multiply J by 4. Ana. 3^. 

rwei opEiuiioN. In ti»e first operation we multiply tie 

J X 4 =^ ^ ^^= 3^ numerator of the fraction by the whole 
number, and obtain 3^ for tlie answer. 
It is evident that the fraction J is multiplied by mvitiplying 
its numerator by 4, since the parts taken are 4 times aa many 
as before, while the parts into which the number or thing is 
divided remain the same. Therefore, 

Mvltiplymg the miTnerator of afiacttaii ly any number mul- 
tiplies the fraction by that nuT/tber. 

BEooBD opHiiTios. In tie second operation we divide the 

5 X 4 = 5 = 3 J denominator of the fraction by the whole 
number, and obtain 3^ for the answer, as 
before. It is evident, also, that the fraction g is multiplied by 
dividi?ig its dent/iriJnator by i, since the parts into which the 
number or thing is divided are only ^ as many, and conse- 
quently 4 times as larffe, as before, while the parts t.iken rpmain 
lie same. Therefore, 

Dividing the denominator of a fraction by any number nmlti- 
pties the fraction by that nujiiber. 

Rule. — Multiply the numerator of the fraction by the whole n«m- 



Divide the denoniinalor of thefrai 
can be done uiiihoui a rerhaind^. 


:tion ly the whole number, when it 


Examples foi 


t Phacxice. 


2. Multiply f by 9. 

3. Multiply T^ hy 5. 

4. Multiply i-f by 3, 

5. Multiply If by 86. 


Ans. 6f. 
Ans. 2|. 
Ans. 11. 
Ans. 49. 



QuESTiojiB. — Art. 152. What is mnltiplication of fraotlons 7 — Act. 163. 
How is a ftaotion multiplied, bj tJie first operation T Sive tlie reason of tlie 
operation. Wliat inference is drawn from it 7 How la a fraction multiplied, 
by the second operation ! What is ths coaEon of the operation? Wiat in- 
ferenoB is drawn from 11 7 What is the rule for mnltipljing a frnotlon bj a 
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6. Multiply \i by 83. An:i. 70 ,>^ 

7. Multiply If by 189. Ans. IGOif 

8. Multiply HI by 365. Ana. 35ii ^W- 

9. Multiply IJ by_ 48. Ans. 43J-. 

10. If a man receive § of a dollar for one day's labor, what 
will te receive for 21 days' labor? Ans. $7^. 

1 1. What cost 561b. of chalk at | of a cent par lb. t 

Ana. $0.42. 

12. What cost 8961b. of copperas at tB, of a ecGt per Ih. ? 

Ans. S3.24. 
[3. What cost 79 bushels of salt at g of a dollar per bushel? 
Ans. S09j. 

Art, 334. To multiply a whole number by a fraction. 
Ex. 1. Multiply 16 by f . Ans. 9. 

PIS3T opEKiTioH. Jq the flrst operation we divide tlie 

^ )J_H. whole nv/mher by the denominator of the 

3X^ = 9 fraction, and obtain \ of it, We then 

multiply tbis quotient by 3, the numerator of the fraction, and 

thus obtain \ of it, which is 9. 

sEcoBD opEEATios -^^ '^^ socond operation we multiply the 

\ 5 whde numher by the numerator of the frao- 

3 tion, and divide the product by fie denomi- 

Tir _^ c Q nator, and obtain 9 for the answer, as before. 

Therefore, 
Multiplying by a fraction is taking the part of the multi- 
j^icaTid denoted by the multiplier. 

Rdlb. — Divide the whole niODi/sr by tlie denominator of the frac- 
tion, when it can be done without a remainder, and muttifly tlie quotient 
hy the numerator. Or, 

Multiply the whole mmdier by (As nvmeraior of the fraction, and 
divide ike product by the denomiaalnr. 

BxAUPLES FO!i Practicm. 

2. Blultiply 35 by J. Ans. 28. 

3. Multiply 144 bv \i. Ans. 88. 

4. Multiply 375 by if. Ana, 325. 

5. Multiply 2277 by 1%. Aus. 1010. 

6. Multiply 376 by If Ans, 2rij\. 

tion, according to the first operation ? How bj the eecond ? VVhat tnCerence 
is drawQ from (he operation? What is the rnle for mnitipljing a whole 
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7. Multiply 471. by T-fr- Ans. 8^^- 

8. Multiply 871 by ^. Ans. 23§J. 

9. Multiply 867 by ji^. Ana, Q-^^. 

Art. 155, To multiply a whole and mised number to- 
getiier. 

Bs. 1. Multiply 17 by 6|. Ans. 114f. 

^J "We first multiply 17 by 6, the whole 

i number of the multiplier, and then by the 
10 2 fractional part, J, which is simply taking 
J of 1 7 = 1 2 I I of it, and add the two products. 
114J 
Ex. 2. Multiply 7f by 4. Ans. 30|. 

oi^EiiiiiOB. -y^g 2j,gt multiply 3 in tlie multiplicand by 

'i 4, the multiplier; thus, 4 times f are Y, 

Z equal to 2|, which is in effect taking s of the 

I of 4 = 2 I multiplier, 4. We then multiply the whole 

2 8 number by 4, and add the two products. 

3 0^ Hence, in perfbraiing like examples, 

MidtijAtj the fractional part and the wfiole number sepO' 
rately, and add the products. 



ExAJiPuffl 


POft PllACTIOB. 




3. Multiply 9f by 5. 




Ana. 4GT,. 


4. Multiply 12| by 7. 




Ans. 88i. 


5. Multiply 9 by 8-^^. 




Ans. 80^. 


6. Multiply 10 by 7A. 




Ana. 71^. 


7. Multiply llf by 8. 




Ans. 94?. 


8. What cost 7T^lb. of b 


ef at 5 cents per 


pound t 



Ans. I0.37A 
9. What cost 23/ybbl. of flour at S6 per barrel 7 

Ans. 8141^. 

10. What cost 8gyd, of cloth at f5 per yard 7 

Ans. 1415- 

11. What cost 9 barrels of vinegar at S6f per barrel ? 

Ans. 8573. 
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12. What cost 12 coriJa of wood at $6.37^ per cord? 

Am. $76.60. 

13. Wksit cost Ucwt. of sugar at $9^ per cwt. ? 

Ana. $108^. 

14. "Wiat cost 4| bushels of rye at 31.75 per bushel ? 

Ana. 87.65|. 
16. What cost 7 tons of liay at §11^ per ton? 

Ans. 8 83 J. 

16. What cost 9 doz. of adzes at $10§ pci- doz. ? 

Ans. P5|. 

17. What cost 5 tons of timber at 83J per ton ? 

Ans. 815 1. 

18. Wkat cost 15ewt. of rice at 87.62i per cwt. ? 

Ana. $114.37J. 

19. What cost 40 tons of coal at 38.37J per ton ? 

Ans. $335. 
AuT, 136, To multiply a fraction by a fraction. 
Ex. I. Multiply I by |. Ans. ^. 



To multiply J by | is to take | of the multiplicand, J (Art 
154). Now, to obtain | of ^, we simply multiply the nuniera- 
tors together for a new numerator, and the denominators together 
for a new denominator (Art. 138). Therefore, 

Multiplyinff one fraction hy another is the same as redudng 
GOTnpmnd fractiojis to single ones. 

EiTLB. — Multiply the mtmeraiors together for a nsio numerator, and 
the denorainators together for a new denominator. 

Note. — We can cancel all tha common fiiotors in (he numerators, and 
deuominatova, and then multiply the remaining fiwtors together aa before. 

Examples bok Practice. 

2. Multiply ^ by -r\. Ans. i\. 

3. Multiply ^ by ^-^. Ans. ^. 

Qdebtions. — Art. 156. What ji tba fij-st rule for multiplying one fi-aelion 
tj nnotlier ? How doHB it appeiu that fiia operatlnn maicipiles the rro.etinn 
of the mulUplicand T What ia the inference drawn from it ! What is the 
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4. Multiply ^^ bj ^f. Ans. i. 

5, Multiply i-l by j|. Ans, -J. 
6 Multiply II by ^J. Ans, ^. 
7." MQltiply I by tV- Ana. ^fj. 

8. Multiply ishj ^. Ann. f 

9. What cost J of a bushel of corn at | of a dollar per bushel 7 

Ana, J of a dollar. 
10 If a man trayels -^ of a mile in an hour, how far would 
he travel in ^^ of an hour 1 Ans. J of a mile 

11. If a bushel of corn will buy -/ij of a bushi^l of SllU, how 
much salt might be bought for | of a bushel of corn ? 

Ans. f^ of a bushel, 

12. If I of f of a dollar buy one bushel of corn, what will I 
of -^ of a bushel cost ? Ans, ^j of a dollar. 

13. If I of ^ of ^i- of an acre of land coat one dollar, how 
mucli may be bought with | of $18 ? Ans. 1|^ aores. 

Am. 167i To multiply a mixed number by a mixed number, 
it is only necessary to reduce them to improper fractions, and 
then proceed as in the foregoing rule. 

Ex. 1. Multiply 4| by 6|. Ans. 80|. 

4 

23 H 92 



Ex AMPINS FOR Practice. 
2. Multiply 75 by Sf. Ans. 60^%. 

S. Multiply 4J by 9|. Ana. 45^ 

4. Multiply lis by 8^- Ans. 99^-5. 

5. Multiply 121 by ll|f. Ana. 147|. 

6. What coat 7| cords of wood at S5| per cord ? 

Ans. $41^4.. 

7. What cost 7|yd. of cloth at $3^ per yard 1 Ans. 26||. 

8. What cost 6| gallons of molasses at 23| cents per gallon? 

Ans. 31.52^g- 

9. If a man ta-avel 3J miles in one hour, how far will he travel 
n 9 J hours? Ana. 31/^. 

Question. — Art. 157. How do you inultiiily a miseii number by a miseil 
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10. What cost 361U acres of land at |268 per acre ? 

Am. $9167^^ 

11. How many square rods of land iu a garden, which is 97-j^ 
rods long, and 49^ rods wide ? Aiis. iSlOj-'g rods. 

DIVISION OF COMMON FRACTIONS. 

Art. 158. Division of Fractions is the process of dividing 
when the divisor or dividend, or both, are fractions. 

Art. 159. To divide a fraction by a whole number. 

Ex. 1. Divide | by 4. Aas. 'f . 

FiBsf ^PEiiiTioN -^ '^'^ operation we divide the numerator of the 

iraction by 4, and write the quotient, 2, over the de- 



ls evident this procesB divides the fraction by 
4, since tlie number and size of the ^ts into whiuh 
the whole number is divided remain the Siime, while only J of the 
number of parts is espressed by the fraction. Therefore, 

Dividing the maneraior of a fraction btj any numUr divides the 
fraclion by thai number. 

Ex. 2. Divide ^ by 9. Ans. ^. 

■yVe multiply the denominator of the fraction by 
H1.0OBD opEnsTioa. ^^ divisor, 9, and write the product under the nn- 

5 ^ 9 = i »•»'«'■■ 

7 ■ 63 It ia evident this process divides the fraction, 

number of p . 

many as before, and consequently eaoli part can have but ^ of its 
former value. Now, if each part has out ^ of ita former value, 
while only the aame number of parts U espre^ed by the fraction, it 
is plain the fraction has been divided by 9. Therefore, 

Miiitiplyitiff the denominator of a fraction by any number divides the 
fraction by that number. 

BtiLE, — Divide tks numerator of tlie fraction by the whole numier, 
when it can be done without a remainder, and ionle the quotient over 
the deHondnator. Or, 

Multiply the denominator of tke fraction by the whole nunAer, and 
virite the product wider the k '" 

flnBBTioNS. — Art. 158. Whatje 

dtawQ from this 



Healed byGoogIc 



Sect. SVIIL] DIVIBIOH OF COMMON FRACTIONS. 161 

Examples for Pe actio b. 

3. Divide J^ by S. Aus. ^. 

4. Divide i| by 6. Ans. j%. 

5. Divide ^ by 12. Ans. , y. 

6. Divide H by 8. Ans. ^^. 

7. Divide f| by 9. Ans. ^. 

8. Divide |j by 15. Ans. gf^. 

9. Divide |§g by T5. Ana. ^. 

10. Divide | by 12. Ans. T^a-. 

11. Jolm Jones owes ^ of a share in a railroad valued at 
$117 ; tKis he bequeatlia to his five ohlltlren, Wliat part of a 
ehare will each receive? Ans. f. 

12. Divide ^ by 15. Ana, ^f^. 

13. Divide A by 28. Ana. ^. 

14. James Page's estate is valued at $10,000, and he has 
^ven ^ of it to the Seamen's Society ; ^ of the remainder bo 
gave to his good minister ; and the remainder he divided ecjually 
among his 4 sons and 3 daughters. What sum will each ol' his 
children receive? Ana. $GmJ-^. 

Ar'C. l8J>i To divide a whole number by a fraotion. 

Ex. 1. How many times will 13 eontain ? 7 Ana. 80j. 

n 1 a s^ !■/ q 1 '6i't the terms of the divi- 

1 3 J- ?. = ^ ** ClJ- = „ = 3 01. «or, and then multiply the 
'7 3 8 whole number by the orig- 

inal denominator, and di- 
vide Hie product by the numerator. 

The reason of tiis operation is evident, since 13 will contain ^ 
aa many times as tJiere are sevenths in 13, equal 91 sevenths. Now, 
if 13 eontain 1 seventh 91 times, it will contain f as many times ae 
91 will contain 3, equal to 30i. 

RcLB. — Multiply the mhole number by the denominator of the frac- 
tion, and divide the product by the nvsnerator. 

Examples foe Practice. 

2. Divide 18 by |. Aus. 20f 

3. Divide 27 by \^. Ans. 29 ^t-. 

4. Divide 23 by f . Ans. 92. 

Qdebtioks. — Art. lUO. What is Iho rulo for diTidiog a wKole numter by 
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6. Divide 5 by ^. Ana. 25. 

6. Divide 12 by J. Ans. 16. 

7. Divide 16 by ^. Ans. 32. 

8. Divide 100 by ^. Ana. lll^f 

9. I have 50 square yards of cloth; how many yards, | of a 
yai'd wide, will be suf&cient to line it ? Ana. 83^ yards. 

10. A. Poor can walk S^f-y milea in 60 minutes; Benjamin 
can walk j\ as fest as Poor. How long will it take Benjamin 
to walk the same diBtacoe? Ans. 73^ minutes. 

Aki. 161, To divide a mixed number by a whole number. 
Ex. 1. Divide 17^ by 6. Aas. 2||. 

or=""ras. Having divided the whole uum- 

UlIA. ^'"■' ^ '"^ simple division, we liave 

2 53 ^ *J. ; — =:— ; a remainder of 5|, which we re- 
a X 5 48 (Jucs to an hnproper fraction, and 
24-i3^2iB. divide it by the divisor, as in 

Art. 159, Annexing this frac- 
tion to the quotient 2, we obtain 2|| for the answer. Hence, to 

divide a mised number by e. whole number, 

Diviite Ihe inlet/ral part of the mixed nurtAer ; and the remainder^ 
reduced if necessqry lo a simple fraction, divide as in Art. 159. 

Examples poh Pkacxice. 

2. Divide 17f by 7. Ans. 21-1-. 

3. Divide 1^ by 8. Ans. 2H. 

4. Divide 27|^ by 9. Am. 3-^'^. 

5. Divide 31^^ by 11. Ans. 2A^ 

6. Divide 78| by 12. Ans. 6^. 

7. Divide 189fi by 4. Ans. 47^. 

8. Divide 107-^ by 3. Ans. 35|g. 

9. Divide $14f among 7 men. Ans. |2A. 

10. Divide $106j among 8 boys. Ans. SlSf^J. 

11. What is the value of f^ of a dollar? Ans. $0.34f|. 

12. Divide 8107^^^ among 4 boys and 3 gh-ls, and give the 
girls twice as much as the boys. 

Ana. Doy's share, SlOfl ; G-irl's share, 21 f|. 

13. If S14 will purchase ^l of a ton of copperas, what quan- 
tity will |1 purchase? Aas. 1-^wt. 

QcESTioH. — Art. 161. Iloff do you iliyiile a mii^d nuiubec by n wholt 
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Akt. S6.2. To divide a wliole numbor bj a. mixe^J numbM. 
Ex. 1. Divide 25 by 4^. Aus. 5^f. 

inlijs""'' ^® ^'^^^ reduce the divisor and dividBod to fifthfi, 

^^ r"^ and then divide aa in whole numbers. 

I 5 The reason wliy the answer is a mixed nainber, 

ngjiHcjci and not in fifths, is becanse the divisor and diTidecd 

',,-' 27 .(^ere both multiplied by the sawe number, 5, and 

-^ "* therefore their relation to each other is tlie same as 

10 before, and Uie cmotient will not be altered. Hecoe. 

Reduce tlie diiAsor and dividend to the same parts as are denoted by 

the denominator of the fraction in the divisor, and then divide as in 

whole numbers. 

Examples roii Peacticb. 

2. Divide 36 by ^. Ans. S||. 

3. Divide 97 by 13^^. Ans. S^gf . 

4. Divide 113 by 21^. Ans. 5AV- 

5. Divide 342 by W-rVr- ^"^i ^^A- 

6. There is a board l!) feet in length, which I wish to saw 
into pieces 2^ feet long ; what will be the number of pieces, and 
how many feet will romain? Ans. 7^J pieces. 

Art, 183. To divide a fraction by a fraction. 

Ex. 1, Divide I by |. Ans. I|^. 

opEnsTios. In this oporation, we invert 

J-i-J^^ Xf^af^ ^f^' til® terms of the divisor, and then 
proceed as in Art. 156. 

The reason of this process will be seen, when we consider that the 
divisor, f, is an expression denoting tliat 4 is to be divided by 9. Now, 
r^arding 4 as a whole nwmber, we divide tiie fraction J by it, by 
multiplying the denominator ; thus, -g^^=■^■ But the divisor, 4, 
is 9 times too great, since it was to be divided by 9, as seen in the 
original fraction ; therefore tie quotient, j^, is 9 times too small, 
and must be multiplied by 9 ; thus, ^^ =^=1^. By this opera- 
tion, we have multiplied the denominator of the dividend by the 
numerator of the divisor, and the numerator of the dividend by the 
denominator of the divisor. Hence the 



Qdestiobs, — Art. 163. How do jou aivide a. wholB by a mixed num 
bor? Eowdooa it appear that this prooesi diet not alter the quitient? 
— Art. 163. Hondu yuu diylde a fraction bi a frietion ! Gitd the roisoE 
nhy lbi9 proooss divides the fraetioo of tho divi land 
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5.131.8. — Invert Che dioisOT, and then proceed as in muliiplicalion oj 
Jraciions. 

Norn 1. — Factors comniott to nnmerator and denominator should be 
oauoeUed. 

Mom 2. — When tliedivisOT and dWidend have a oommon denominator 
thdr denaminatoi's oanoe! each other, and the division may be pertbrmed 
by aimplj dividing Ihe numerator of the dividend by that of the daviRor. 

Examples tor Pbacticb. 



2. Diyide l bj f. 
8. Divide I by ,i. 

4. Divide ia by **. 

5. Divide 1 V A. 






Ana. 1^1. 
An.. 3^. 
Ana. 4f. 
Ans. 2§. 


6. Divide ^5 by ^. 

7. Divide 1 by A- 

8. Divide ^% by ^. 






Ana. Q-fif. 
Ans. 4|. 
Ana. 6. 


9. Divide |f by g^. 






Ana, 2^. 


10. Divide § of 5 by ^ or |. 

11. Divide 1 of f, of ^^ by | of 

12. Divide f of J of 1 by ^ of f 


ion. 

of^. 


Ana. 18s. 
Ans. ^. 

Ana. 3J. 



Art. 164. To divide a mixed number by a mixed number, it 
is only necessary to reduce ttein to improper fractions, and pro 
ceed aa ia tlie foregoing rule. (Art. 163.) 

Ex, 1. Divide 7| by 3f Ans. 2||. 

7f = V ; 3^ = ¥^- 

V X 2^ = w = m- 

Examples for Pit actio e. 

2. Divide 7f by 4j-. Ana, Ifl 

3. Divide 3^ by 7}. Ans. ^. 

4. Divide 11| by Sf Ans. 2-,i^. 

5. Divide 43 by Ijf. Ana, 2-[!!i^, 

6. Divide 116^ by 14f. Ans. 8||. 

7. Divide 81.f by 9f Ans. 8i|r 

8. Divide f of 5j of 7 by | of 8^. Ans. 11; 

Questions, — What is the rule for divldhig one fraction by another I How 
may fraotioaa beditldnd when they have a onmmon denomiflitor I Dom this 
proceaa differ In priDOipIe from the other 7 — Art. I«4, Huw do jou divide a 
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COMPLEX FRACTIONS. 
Art. 1Sj5, To reduce comples to eimple fracUoiia. 
Ek. 1, Beduce f to a simple fraction, \n^ " 

ofKuiTioa. Since the numerator of a fruttion ih the 

1 ;_ 1 y 9 ^;^ 9 diyidead, and lie denominiitor the dii isor 

g (Art. 132), it will be seen bj thin opeiation 

■ikat we simply divide the numerJtor ^ by 

tho &enomiua,iot, ^, na in divisi<m of fractioits. (Art IbJ ) 

Es. 2. Reduce jr to a simple fi'aotion. Ans. 1|^. 

opEiuTioB, ■^^ reduce the numerator, 

r_ = l=:4Xf = '^ = l| 8, and tie denominator, 4^, to 
4^ I improper fractions, and then 

proceed as in Ex. 1. 

£x. 3. EcducG - , ■ ■ ■ ■ ■■ to a simple fraction. Ans. 1£. 

^ ofnwios. We here reduce the 

"^ __i__avS.^-j-3^1S denominator, J of f , to 
^ »f I I ' ^ a simple fraction, and 

then proceed as before. 

From tie preceding illustrations we deduce the following 

Edlb. — Reduce the terms of the complex fraction, if necessary, t 

eform -■■"■■ - •■■•■'■ 

ple^fra, 

EXASII'LES FOR PllA' 
12 

4. Reduce — to a whole number. 

f 
g 

5. Keduee =^ to a simple fraction, 

6. Reduce -^ to a simple fraction. 



the form of a simple fraction. Tken dioide 
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8. Cliange ^ to a aimplo fiactioti. Aiis. ^^. 

8? 
sJ, Change -j- to a mixed number, Ans, 21^. 

h 

10. Eecluce rn? to a simple fraction. Ans. -f^. 

11. If 7 J8 die dettomiaator of the following fractiou 

j~, wliat is ita value when reduced to a dmple fraction? 
'-'^s Ana. /^. 

12. If I is the numerator of tlie following fraction, j, what 

is ila value when reduced to a simple fraction? Ana. |J.. 

Art. t&$, Comples fractions, after being reduced to simple 
ones, ma.y be added, subtracted, multiplied, and divided, accord- 
ing to the respective rules for simple fractions. 



Examples eo 


E, PaACTICB, 




1. Add \ and ^l together. 




Ans. Ij'-bV^-. 


2. Add -^ and — together. 




Ans. 2.5 T%. 


s.r,o„|taUc|. 




Ans. iii,. 


4^.From ^ take |. 




Ans. 8lf. 



5. Multiply f of gl by | of ^. Ans. ^4^5- 

6. Multiply ^ by If. Ane. l-j^j^. 

7. Divide -|^ofl2i by^ofSf. Ans. 103^ 
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GKEATUST COMMON DIVISOR OF FRACnONS. 

Art. 167, To End tlie gi'eatest common divifior of two or- 
more fractions. 

Ex. 1, What is tlie greatest oommon divisor of |, |, and J-| ? 

4, l,tr=S''K,H- 

Graatest common divisor of the numerators :^ 2 1 greatest oom- 
Least common denominator of tlie fraotdons ^45) requirad. 

Haying reduced the fraotioos to equivalent fractions with the 
least common denominator (Art. 141), we find the greatest common 
diviaor of the numerators 20, 30, and 36, to be 2. (Art. 124.) Now, 
Binee the 20, 30, and 36, are forty-fifths, their greatest common 
divisor is not 2, a wliole number, but so imw^ forty-fifths. There- 
fore we write the 2 over the common denominator 45, and hare ^ 
aa the answer. 

EiFLE. — Reduce the fractions, if necessary, to the least common 
ilenominator . Then, find the greatest common divisor of the niimer- 
itors, which, written oeer the least commnn denominator, will give the 
ttatest common divisor reqtiired. 

BxAMPLss roR Practice. 



2. What is tJie greatest oomm 

3. Wliat is the gi-eatest common di 

4. What is tlie greatest common di 



T of f , f , and IJ 7 

Ans. s\. 
TofH-f. ^.and^lf 

Ans. j4^. 
.roffi,2i,4,aiid5i? 
Ans. ^. 

5. There is a three-sided lot, of which one side is 166|ft., 
another side ISOJft., and the thb-d side 208^ft. Wiiat must be 
the length of the longest rails that can be used in fencing it, 
aOowing the end of each rail to lap by tho other jft., and all 
the paneb to be of equal length? Ana, 10.f^^ft. 

LEAST COMMON MULTIPLE OF FRACTIONS. 
Art. 168, To Snd the least common multiple effractions. 
Ex. 1. What is the lonst & 



Questions. — Art. 16T. What 
divisor of fcaoUons 7 Why, in 
(be deadiuinator IS't 
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Laast common multiple of the numerators ^21) '^ist oom. 
Greatest common divisor of tlie denominator ^2 I pie required. 

Having reduced tlie fractions to tlieir lowest terms, we find the 
least common multiple of the numerators, 1, 3, and 21, to be 21. 
(Art. 128.) Now, since the 1, 3, and 21, are,from the nature of a 
fractiotf, dividends of which their respective denominators, 6, 2, and 
4, are the divisors (Art 132), the least common multiple of the 
fractions is not 31, awholenumher, but so many fractional parts of 

divisor we find to be 2, which, wiitten as the denominator of the 
21, giyca ^s^^ IO4 as the least numhei thit r \a be esactlj divided 
by the given fractions. 

Ruij:. — Reduce the Jraetioni, if vM,essary, to Ihdr lowest terms. 
Thenjind the least common multiple of the numerators, wMch, written 
over the greatest common divisor of the denominators, mil give the least 
common multiple required. 

Examples fob Practice. 

2. What is tho loast common multiple of ^^, f, and ^ ? 

Ana. 4f 

3. Wliat ia the least number ttat can be exactly divided by 
^, 2^, 5, 6^, and -^ 1 Ans. 95. 

4. What is the smallest sum of money for which I could pur- 
chase a number of bushels of oats, at f f'g a bushe! ; a number 
of bushels of com, at $| a bushel ; a number of bushels of rye, 
at |lj a bushel ; or a number of bushels of wheat, at |2^ a 
bushel ; and how many bushels of each could I purchase for 
that sum 7 

Ans. 822^; 72 bushels of oats; 86 bushels of com; 15 
bushels of rye ; 10 bushels of wheat. 

5. There is an island 10 miles in circuit, around which A can 
travel in | of a day, and B in I o? & day. Supposing them 
each to start together from the same point to trayel around it in 
the same direction, how loug must they travel before coming 
together again at the place of departure, and how many miles 
will each have travelled ? 

Ans. 5^ days; A 70 miles; B 60 miles. 

QuESTiOMfl Art. 1G3. What ia tlia rule for floding tVio least comraoii 

mnltttla of Eractions T Wbj ia not the least oommon mulliijle of the numcr- 
aCora the least oonuoon mnltiple of tlie fmotions ? 
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MKCELLANEOUS EXEECKES IN FEACITONS. 

1. What are tte contents of a field 76^^ "^ods in length, and 
18} rods in breadth? Ans. 8A. 8R. iQ^p. 

a. What are the contents of 10 bosea which are 7f feet long, 
1} feet wide, and 1^ feet in height? 

Ans. 169^|. oiibio feet, 

3. From -J^ of an acre of land there were sold 20 poles and 
200 square feet. What quantity remained ? 

Ans. 2207&ft. 

4. What cost ^^ of an acre at $1.75 per square rod ? 

Ans. 3236.92^. 

5. What cost A of a ton at |15f per owt. ? 

Ans. $49.73|g. 

6. What is the continued product of the following numbers : 
14f , llf 6|, and 10^ ^ Ans. 9184. 

7. From ^^ of a ewt. of sugar there waa sold ^ of it ; what ia 
&e wilue of tiis remainder at $0.12| per pound ? 

Ans. |3.18|. 

8. What ooHt 193 barrels of flour at $7| per bairel ? 

Ans. «143f. 

9. Bought a piece of land that was 47^*^ rods in length, and 
29^ in breadth ; and from this land there were sold to Abijah 
Atwood 5 squaj-e rods, and to Hazen Webster a piece that was 
5 rods square ; how much remains unsold ? 

Ans. 1366f| square rods. 

10. From a quarter of beef weighing 175|lb. I gave John 
Snow f of it ; I of the remainder I sold to John Oloon. What 
is the value of tke remainder at 8£ cents per pound ? 

Ans. 82.04^|. 

11. Alexander Green bought of John Fortune a bos of sugar 
containing 4751b. for |30. He sold J of it at 8 cents per 
pound, and g of the remainder at 10 cents per pound, What is 
the value of what still remains at 12^ cents per pound, and 
what does Green make on his bargain ? 

. ( Value of what remains, 613.194. 

^^^- J Green's bargain, S16.97|. 

12. What cost T^j^ofan acre at JE14? peracie? 

Ans, $2. 

13. Multiply I of ^ of ^^ by ^ ot^ of ^|. Ans. ^. 

14. What arc the contents of a board 11 J im hca long, and 
i^ inohes wide 7 Ans. 49|ji squaie inches. 

15 
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15. Mary Brown liad 817. 87| ; half of tuis sum was given to 
the missionary society, and f of the remainder ste gave to the 
Bible society ; what sum has Bhe left 1 Ans. $3.57 J. 

16. What number shall be taken from 12f , and the remainder 
multiplied by 10^, that the product shall be 50 ? 

Am. 8^^ 

17. What number must be multiplied by 7f, that the product 
may be 20 ? Ans. 2^f . 

18. What are the contents of a bos 8^ fbet long, 8-f-^ feet 
wide, and 2fy feet high ? Ans. 68-^^^^ feet. 

ID. On § of my field I plaat corn ; on f of the remainder I 
sow wheat ; potatoes are plaated on f of whut stjl! remains ; and 
I have left two small pieces, one of which is 3 rods square, and 
tke other contains 3 square rods. How large is my field ? 

Ans. lA. OK. 29p. 

REDDCTIOK OF FRACTIONS OF COMPOUiSD NUMBERS. 

Art. 169. To reduce a fraction of a higher denomination to a 
fraction of a lower. 

Ex. 1, Eoduce g-^-Vo °^' '■'' pound to the fraction of a farthing' 
Ans. |far. 

orEnaiios Bf ciKCELLiTioa. ^lULe 203 make a pound, 

J_ X ^P X I^ X 4 thae must be 20 tnu=a as 

rtirtfi — !T^^ minY parts of a shilling as 

'^^f'" p,it8 of a pouni wb there- 

^ fore multiplj 5^ bj 20, 

and ohtain arBd*' '< *nd since 12d. make a shilling, there will be 12 
times as many parts of a penny as parte of a shilling ; hence we 
multiply 2-f^ by 12, and obtain ^Vtrd. A^ain ; since 4fiir. make 
a penny, fiiere will be 4 times as many parts ofa farthing as pai'ts ot 
a penny ; we therefore multiply ^^ by i, and obtain ^"^jfar. ^ 

Role. — Multiply the given, fraction hy the same numbers that woiila 
be emplousd in reduction ofvihoh numS^s to t!ie lower denominalion 
required. 

QnifETioNfl Art. 167, .What ia the rule tor redaoing 0. froption a! a 

iighfir dsnomlnfltion Co the fraotiuii ofa lowei'? Will yoQ esplain Uia opera- 
tions? Does Hiis proMsa differ in ptinoiple frova reduotiuo of ivhole eom- 
peund ouiibara ! 
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Examples fob Piucticb. 

Si. Eeduce xjVts '^^ ^ pound to tlie &aotion of a lartting. 
Am. U- 

3. What part of a pennj is ^ of a sMlling ? Ana. ||. 

4. What part of a grain is ^-^ of a pound Troy ? 

Ans. %. 

5. What part of an ounoe is -,-^^ of a owt. ? Acs. ||. 

6. Reduce -j-^u of a furlong to tixe fraction of a fool. 

Ana, 4- 

7. What part of a square foot is sj^^n of an acre 7 

Ans. |. 

8. What part of a second is ^^^^ of a day ? Ans. ||. 

9. What part of a peck is ^ of a bushel ? Ans. f . 
10. What part of a pound is g^-^ of a cwt. 1 Aoa, |. 

AuT, II'O. To reduce a fraction of a lower denomination 
to a fraction of a higher. 

Ex. 1. Reduce | of a farthing to the fraction of a pound. 
Ans. sT^eg. 



43a X2C 



1 



ar. make a penny, 



£ there win be i as many p 



9 X ^ X 12 X 20 2160 ' farthings ; therefore we divide 
the 4 by 4, and obtain /sd. 
And, since 12d. make a ahUUng, there will be -^ as many eliilUngs 
as pence; hence we divide j^ by 12, and obtain j^s. Again, 
eince 20s. nid.ke a pound, there will he ^'a as many pouncto aa shil- 
lings ; therefore we divide j|-g by 20, and obtain -g^^S,. ^ s-rVn^- 
for the answer. 

Rule. — DidJi Ihi given J 
be employed in reduction qfwh 
Tetpdrcd. 

Examples for PKACixciii. 
2. Reduce f of a grain Troy to tlie fraction of a pound. 
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3. What part of an ounce ia ^ of a scruple? Ans. ^V' 

4. What part of a ton is | of an ounce ? Ans. j^^u^. 

5. What part of a miie is | of a rod ? Ans. ^^, 

6. What part of an acre is § of.a square foot ? 

Ans. ^sitj, 

7. What part of a day is |^ of a second? Ans. ^aiis-a 

8. What part of 3 acres is J of a square footf 

Aos. ^-jVatf 

9. What part of Shhd. is f- of a quart? Ans. ^irVi! 
10, What part of ^ of a solid foot is a cube whose sides i 

each ^ of a yard square ? Ans. |, 

Art, ni. To find the value of a fraction in whole uumb 
of a lower denomination. 

Es. 1. What is the value of /= of !£■ '> 

Ans. 7s. 9d. IJfar, 



The reason of thla operation will he seen, 
if we analyze tie question according to Art 
16S. T1.US, ^ '^ 20 = -1^8. = 7i|8., 
and H "^^ ^ W-d- = 9rV.; and 
^ X 4 = fifar. = Hfar. 

Ans. 7a. 9d. Ufar. 



Rum Muliiply the numeralor of tke given fraction by the numler 

required to reduce it to the next lower dsnomination, and divide the 
product by the denominator. 

TTien, if there is a remmnder, proceed as before, until it is reduces 
to the denomination required. 



Healed byGoogIc 



Sect. XVIU.J l'EALJTi;0S3 OF COMPOUND NUM^BHS, 

Examples boh Practice. 

2. What ia the value of ^ of a cwt. ? 

Ana. 3qr. 2Ib. 12oa. 7jdi 

3, Wliat is the valuo of J of a yard ? Ans. Sijr, O^na 

4, What is the value of ^ of an aore 7 

Ads. IE-. 28p. 155ft, 82fiH 

5. What is the value of | of a mile ? 

Ana. 1 ftir. Slrd. Ifl. lOie, 

6, What is the value of -^ of an ell English ? 

Ana. Iqr. l^,. 

7. What is the value of f of a hogshead of wine ? 

Ans. ISgal. 
B. What is the value of -^-^ of a year 1 

Am 232da. lOh. 21m. '" 

Art. 1T2i To reduce a simple or compound number to the 
fraotioual paxt of any other simple or compound number of the 
same kind. 

Ex. 1, What pai-t of 1£. is Ba. 6d. 2|fiir. Ans. ^^. 

opEBiTios. In performing this operation, 

8s. 6d. 2 jfar. = 512 wb reduce the 3h. 6d. ajfar. to 

1^ ogufi — IS*' thirds of fer., the lowest denom- 

inatioD in the question, for the 
numerator of the required fraction, and 1£. to the same denomina- 
tion for the denominator. We then reduce this fraction to ila lowest 
terms, and obtain ^£. for the answer. 

Enr.E. — Reduce the given n'Umbera to ike lowest denomitiation men 
tioned in either of them. Then, write the nwmier which is to iecomr 
iJiefrattional part for the numerator , and the other number for (Ae 
denominator, of the required fraction. 

Examples foe Practice. 
2. Reduce 43. 8d. to the fraction of 1£. Ana. \. 

S. What part of a ton is 4cwt. 3qr. 121b. 7 Ans. 2%V^- 

4. What part of 2m. 3fur. 20rd. is 2fur. 80rd.7 Ans. }}. 

5. What part of 2A. 2R. 32p. is 3R. 24p. 1 Ans. i. 

6. What part of a hogshead of wine is ISgal, 2qt, ? 

Ans. -^^. 

QoiiBT 
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7. "What part of 30 days aie 8 days 17h. 20m.? 

Ans. ^JS-. 

8. From a piece of cloth containing 13yd, Oqr. 2na. tiiore 
were taken 5yd. 2qr. 2na, What part of the whole piece was 
taken 7 Ana, f. 

9. What part of 3 yards square are 3 square yards 1 

Ana. ^. 

ADDITION OF FRACTIONS OP COMPOUND NUMBERS. 
Abt, 173. To add fractions of eompoand mimbera, 
Ex. 1, Add I of a pound to J of a shilling. 

Ans. 17b. lid. O^fer. 
FjnsT (irnKSTHiB. We find the value of each frao- 

Value of S£ = 1^7 1 2'^ *'**" separately, and add the two 



Value of Ja. = 9 IJ 



Taluos together, according to (he 

^ rule for adding oompoimii num- 

17 11 0^ '"*'^' (^ft. 101.) 

sEcoBD orEMmoa. "Rfe first reduce 

' ^ , P tha fraction of a 

exao IS'''*- Bhillmg to the 

^£. J. _^£. = UM£. = 17s. lid. OJvfar. fi'aotion of a 

5 1 lao i^eo 21 pound, then add 

the two fractiona together and find the value of their sum, (Art 

171.) 

ExAMPLEa FOR Pbaciice. 

2. Add ^ of a pound to ^ of a shilling. 

Ana. 7s. lid. 3f ^far. 

3. Add together ^if; of a ton, ^ of a ton, and ^ of a cwt. 
Ana. IT. 14cwt. Iqr. 5fi^. 



4. Add together S of a yard, f of a yard, A of a quarter. 
' ' 1. 2qr. 2! "■-' 
■ile, X o 
and ii, of a yard. " Ana. 6fttr. 29rd. 3yd. Ifl. O^^^ia 



1yd. 2qr. 2na. OUia 
. Add together .j^ of a mile, I of a mile, X of a furlong, 
A of a yard. Ana. Gfur. 29rd. 3yd. Ifl. O^^^ia. 

6. Add together -^ of an acre, | of a rood, and S of a square 
rod. Ans. lA. OR. 3p. 169ft. 102fin. 

7. Sold 4 house-lots; the firal^ of an acre, the second jofan 
acre, the third -^ of an acre, and the fourth ^ of an acre ; what 
was the quantity of land in the four lots ? 

Ana. 3K. 88p. 45^j^ft. 
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SUBTRACTION OP FRACTIONS OF COMPOaND NUMBERS. 

Abt. 174. To subtract fractional parts of oompoimcl. num- 
bcra. 
Es, 1, From ^ of a pound take ^j- of a pound 

Ans Js lOd l-^fta 

FIBBT OPEKSTIOK. ^ifg (mj t],^ TalUB of OicTl 

,r , p Bj; I'v i' o^k" fraction aep'intelv and sub- 

Va uc of fe =17 1 2f triot one tfom the other, a^ 

\ aluo ot -^it. ;=i 7 «J 1^ cording to the rule for sub 

(1 1 A 1 Ro tr'Mting ooinpound numbers 

9 10 Iff (Alt 102 ) 

We first subtract the less frai 
the greatOT, and then find the 
98. lOd. Ifffer. their difference. (Art. 171.) 

Examples rou Pbactich. 

2, From ^ of a ton take ^j of a cwt. 

Ans. llcwt. Oqr. T^^J'slb. 

3, From | of a mile take y^ of a furlong, 

Ans. bint. 33rd. 5ft. 6in. 

4, From 4-9 of an aero take f of a rood. 

Ans. BR. 16p. 154ft. 
6. From a hogshead of molasses containing 100 gallons, ^ 
of it leaked out ; | of the remainder I kept for my family ; what 
quantitj remained for sale ? Ans. 24gaL Oqt, ISJpt. 

6. The distance from Boston t(i Worcester is about 41 miles. 
A sets out from Worcester, and travels ^ of this distance tow- 
ards Boston ; B then starts from Boston to meet A, and, hav- 
ing travelled | of the remaining distance, it is required to find 
the ^stance between A and B. 

Ans. 12ni. 6fur. 9rd. 5ft. gain. 

7. A agrees to labor for B 365 days ; but he was absent on 
account of sickness ^ part of the time ; he was also obliged to be 
employed in his own business ^ of the remaining time ; required 
the time lost, Ans. 137da. llh. 13m. 14^fssc, 

8. Fromllacr68,33poIes,101-i-*Bteetof land,Isoldgto A, J 
of the remainder to B, and four house- lots, each 144 feet square, 
to ; what is the value of the remainder, at 8^ cents per square 
foot ? Ans. $3937.89.^ 

QnKSiiOKS. — Art 174. Wliat ia tho first method of flubtji.eting frantious 
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TO BE PERFORMED BY ANALYSIS. 

1, If one yard of cloth cost S4.40, wlxat will | of a jard cost 7 

Ilmsthation. — If 1 yard cost $4.40, ^ of a yai'd will cost J 
of HM, eqital to S0.88 j and i will cost 4 times $0M, equal 
to 13.52, Am. 

2, If a barrel of flour cost $7.80, what will f^„ of a barrcJ 
cost? Ans. $2.34. 

8. If a load of hay coat 517.84, what will | of a load cost? 
Ans. S15.61. 

4. If 1786.63 are paid for a cargo of wheat, what m the cost 
of ^i of the cargo? Ans. |665,61. 

5. What is -fl of $87.50? Ana. $80,204. 

6. What is I of 17£. 18s. 9d,? Ana. 1S£. 9s. 0|d. 

7. What is f of 3T. 16cwt. 8qr. 231b. 7 

AflS. 2T. Sowt. Sqr. 2Sf lb. 

8. What is I of 27 A. 3E. 33p.? Ans, 12A. IE. 28p. 

9. If $3.52 are paid for t of a yard of cloth, what is the 
price of 1 yard? Aris. S4.40. 

Illustration. — If * of a yard cost $3.52, I will cost + of 
$3.52, equal fo $0.88 ; and ^, or a whole yard, will cost 5 times 
$0.88, equal to g4.40, Ans. 

10. If ^ of a ban'el of flour cost $2.34, what will be the cost 
of a whole barrel ? Ana. ^7.80. 

11. When $16.57| ai'e paid for | of a toa of hay, what will 
1 Ion cost? Ans. $17.80. 

12. When {^ of a cargo of flour cost $665.50, what sum will 
pay for the whole cargo? Ans. $786.50. 

13. If $7S.60| are paid for ^^ of a ton of potash, what sum 
must be paid for a ton? Ans. $80,30. 

14. Bought I of a bale of broadcloth for IS^G. 9s. 0|d. ; what 
would have been the cost of the whole bale? 

Ana. 17£. 18s. 9d. 

15. If ^, of sn acre produce IScwt, Oqr. 121b. of hay, what 
quantity will a whole aore produce ? Ans. 77cwt, Oqr. lib, 

16. Kought I of a lot of land containing 12A, IE. 30|p. ; 
what were the contents of the whole lot ? 

Ans. 27A. 3E. 39j-p. 
n. If U of a tun of potash cost $80,20|, what is the vbIuo 
of a ton? Ana, $87.50. 
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If I of a owt. cost $5.40, ^ will cost ^ of 
$5.40, equal to $1.S0 ; and |-, or a owt., will cost 4 times 11.80, 
equal to $7.20. Now, if lowt. coat 87.20, ^ of a owt. will cost 
^ of $7.20, equal to $0.80 ; and | will cost 7 times $0.80, equal 
to $5.60, Ana. 

19. If i'^ of ft pouad of ipecacuanha coat $2,52, what is the 
value of § of a pound 1 Ans. $1.70. 

20. When $80 are paid for f of au acre of land, what cost J 
of an acre? Ans. $93.33^. 

21. If ^ of a cai-ding-mill are worth $631.89, what are ^ 
nf it worth 1 Ana. $401.20. 

22. If I of a ship and cargo are valued at S141-52, what are 
^ of them worth? Ana. $30.50. 

23. If tJie value of | of a farm cootaining 1783*^ acres ia 
$1728, wliat is the price off of the remainder? 

Ana. $2304. 

24. E. Carter's garden is 17-^ rods long, and 11^^ rods wide. 
He disposes of 4 of it for $82,80; what is the value of f of the 
remainder? Ans. $41.40, 

25. When 26£. 12b. 6d. are paid for | of a bale of cloth, 
wtat sum should be paid for J of the remainder ? 

Ana. 18^. 12s. 9d. 

26. If 7cwt: of sugar cost $28.14, what will 9|ewt. cost? 
InusTRATiOK. — If 7cwt. cost $28.14, Icwt. will cost } of 

828.14, equal to $4.02. In 9|cwt. there are ^cwt. ; and if 
Icwt. coat $4.02; |cwt. will cost ^ of $4.02, equal to $0.67, and 
.^ will coat 59 timea 80.67, equal to 839.53, Ans. 

27. If three tons of hay cost $49, what will 7^ tons cost? 

Ana. $120.27^. 

28. Gave $78.80 for 11 tona of coal; what should I give for 
8| tons? Ana. 824.67^f 

29. Paid B7£. 18s. lOd. for 3 balea of velvet; what waa the 
cost of 5|| bales? Ans. 67^2, 19s. 6^^d. 

30. Gave $40 for 5 yards of broadcloth ; what was the price 
of 19^ yards ? Ans. S156.57f 

31. Paid $860 for 20 barrels of beer ; what must be given 
for 43^ barrels? Ans, $789. 

32. If 7 bushels of rye cost $8.75, what cost 18^ bushels? 

Ans. $23.29ft. 
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33. Paid ^19.80 for 3 yards of broadcloth ; what sum must 
06 given for llf yards? Am. 876.37f 

34. If 9|cwt. of sugar cost |39,53, wliat must be paid for 
7cwt.? 

iLtusTKiTiOK. — la 9|cwt. there are -^owt. If -^wt, cost 
$89.53, _|ewt. will cost -^ of $39,53, equal to $0.67 ; and |, or 
Icwt., will cost 6 times $0.67, equal to $4.02; and 7owt. will 
cost 7 times $4.02, equal to 828,14, Ans. 

35. When 318|^ are paid ftr 3cwt. of sugar, how mueli maj 
be purchased for $1 ? How much for 878 7 Ans. 12^^JL-cwt. 

36. If 3^ tons of potash cost ?276.18, what will be the Talus 
oflton7 Of 75 tons? Ans. $604 1.4 3f. 

87. If 7^j acres of land cost $875, what will one acre cost 7 
What will 75 acres cost? Ana. $8912.034^. 

38. If 4| tons of coal coat $70, what will 1 ton coat ? What 
wil! 86 tons cost? Acs. $1376. 

39. For 27£ acres of land there were paid 8375 ; what coat 
1 acre? What cost 69 acres? Ans 8932.43^. 

40. If 4| tons of hay cost 880,50, what costs 1 ton? Wliat 
cost 15 tons? Ana. $262.50. 

41. If T-^awt. of sugar cost $62.37, what will lowt. cost? 
iVbat cost l^cwt. ? Ana. 3160.93. 

42. If 7f yards of cloth cost $13.95, what wiO be the value 
of 1 If yards? 

Ilutstkation. — In 7£ yards there are ^ of a yard. If ^ 
of a yard coat $18.95, ^ will cost ^ of $13.95, equal to 80.45; 
and J, or 1 yard will cost 4 times $0.45, equal to $1.80. Iq 
11| yards there are i§a of a yard. If 1 yard cost $1.80, ^ of 
a yard will cost ^ of $1,80 equal to 80.20, and J-^s. wJU cost 
103 times S0.20, equal to S2.0oO. Ana. 

43. When 8668.60 are paid for 17tt sores, what would be 
the value of 89* acres? Ans. 83457.30. 

44. If $1738 are given for 19a tons of iroa, what will be the 
cost of 37 A tons? Ans. 83288. 

45. Paid $ll£ for 1128 feet of boards; how many could I 
have purohaaed for 8119t?2.? - Ans. lUKO feet. 

46. For 8| tons of potash I received llOcwt. of sugar; re- 
quired tie quantity of sugar that may be received for Il| toon 
of potash. Ans. STOcwt. 

47. For llf tons of potash I received 376ewt. of sngar 
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required the quantity of sugar tliat ^ould be received for 3| 
tons. Alls. llBcmt. 

48. Wliei) |8 are paid for 1^ yards of broadelotli, how much 
must be given for 8| yards? Ans. S49. 

49. Gave $414 for 20/,^ acres of land ; whut shall be gweo 
for 11| acres? Ans. ^23(i. 

MISCELLASEOOS QUESTIONS BY ANALYSIS. 

1. Sold a small i&vm for 8896.50 ; wiiat was received for ^^i- 
of it? For /x "f '''^ ^o"" ii "^ i'^ -^"^ $^1^. 

2. Gave 117-ft- Ibr 3 barrels of flour; what cost 1 barrel? 
-What 37 barrels? Ajis. $213.03^. 

3. Sold a house fbr $3687 ; wha.t sum was received for | of 
it? Ana. $S226.12i. 

4. Bought 17^^ tons of hay for |187f ; what is the cost of ^ 
of a ton ? Ans. 37.61 ^fy-. 

5. Bought a hogshead of molasses for $13j ; what cost | of 
it? What cost I? What cost -y- 7 Ans. §30.52^. 

6. When $37fV "^ P^i*! for 100 gallons of molasses, what 
ooet ^ of a gallon ? Ans. $0.21f ?. 

7. When 12 cents are paid fbr .^ of a gallon of molasses, 
wtat wi!l 48-,^ gallons cost? Ans. $16.01^.^. 

8. If I of a barrel of fiour cost |3?, what will 6^ ban-els cost ' 

Ana. 148^^. 

9. When |236 are paid for 11|- acres, what will be paid for 
20j^ acres? Ans. $414. 

10. Paid in Liverpool 97i£. for 3 bales of cloth ; how many 
bales should be received for i073f£. ? Ans. 33 bales. 

11. K6f barrels of flour cost §48^^^, what will ^ of a barrel 
cost? Ans. $3.28^. 

12. If 83 pouncis of coffee cost 34 cents, what sum must be 
paid for 74^ pounds? Ans. $6.90^. 

13. If 2f tons of hay coat $63, wliat will be the cost of 16^ 
tons? Ans. $381 ff. 

14. If a piece of Jand S rods square cost $17^, wha.t will be 
the cost of 4 square rods? Ans. $7||. 

15. Paid $3i;f for 2|cwt. of iron; required the sum to be 
paid for 689^wt. Ans. $7680f . 

16. For 6| eorda of wood J. Holt paid $63 ; what sum must 
be paid for 18 cords? Ans. $170.10. 

17. Gave $i^%-^ for 96 barrels of tar ; what quantity could 
be purchased for EIOOO? Ans 894f§f| barrels. 
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18. Paid J788S.30 for 83^ acres of wild land; what sum 
did I pay for each acre, and what would be the cost of 7 acres 1 

Ans. Sf660.80. 

19. Gave 1S2£. 12s. for 7| tons of starch; what cost 12j 
tons? Ans. 22i£. 5s. 

20. For 17f days' work I paid $25.44 ; what should be paid 
fbr 89J days' labor? Ana. 3128.64. 

21. Sold 7tV bushels of apples for 17.28; what should I re- 
ceive for 194-1 bushels? Ans. $19.12. 

22. Paid 84355,52 for 49f pieces of carpeting ; what did 37^ 
pieces cost? Ans. $3294.72. 

23. If i of f of the cost of the Capitol at Washington was 
1300,000, what was the whole cost? Ana. 82,000,000. 

24. Purchased 7^^ thousaad of boards for 8135.80; what 
must be paid for 19f thousand? Ans. $359,45, 

25. My wood-pile contains 6 oords and 76 cubic feet. If I 
dispose of f of it, what is the value of the remainder at 44 oentfl 
per cubic foot? Ans. $23.14^|. 

26. I have a field 30 rods square, and having sold 18 square 
rods to S. Brown, and 82 square rods to J. Smith, what part of 
the field remained unsold 7 Ans. f . 

27. Bought 7T. 12owt. 3qr. 181b. of iron, and having sold 
ST. 18owt. Iqr, 201b., what is the value of % of the remainder 
at 53 cents per lb. ? Ans. $242.59^. 

28. Bought 37 tons of ii-on at $68.50 per ton, for f of which 
I paid in coffee at $8.50 per owt., and for the remainder I paid 
cash. Requked the amount of cash paid, and also the value of 
"the coffee. 

Ans, Cash, $633.62^ ; Value of the coffee, $1900.871. 

29. A man, having received a legacy of $7896, spent J of it 
in speculations, and the remainder he put in the savings bank, 
where it continued 15 years. It was then found that the sum 
deposit*3d had doubled, Kequired the sum in the bank. 

Ans, 13948, 

30. Bought a piece of broadcloth for 888, and sold ^-^ of it 
to J, Smith, and -fij of the remainder to 0, Lake ; what is the 
value of the part unsold? Ans. $37.49,^. 

31. A gentleman gave J of his estate to his wife, § of the re- 
mainder to bis oldest son, and | of what then remained to his 
daughter, who received $750 ; required the whole estate. 

Ans. 812,000. 

32. From an acre of land I sold two house-lots, each 100 feet 
square ; what is the value of the remainder, at 8 cents per 
square foot ? Ans. $1884.80, 
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4 XIX. DECIMAL FRACTIONS. 

Aet. 175. A Dbcijial Fraction is a fra.ction ivhose de- 
nominator is ten, or the product of a number of tens. 

Decimal fractions are commonly espreased by writing tlie 
numerator only, with a point (.) before it, called the decimal 
voint or separatrix ; thus, 

-fly is wiitton .9. 

Hy examining the foregoing fractions, it will be Been that -^ 
= .9 can occupy only om place while it remains a proper frac- 
tion ; T^ s= .99, only two places ; and ^^^ = .999, only 
three places ; for, if their numerators ate increased by ^ = .1, 
f^u := .01 -j,)'^^ = 001 respei-tively each fraction becomes a 
unit or whole miinl er Hence 

The first figure or place of any decimal oi the rtf/kf of the 
point is teiitJ the eco id hu uh edths the thii d thousandth ^ c 

Note. — When a, 1& mal itaoe h-iS no sgnfioint Ggore it must be 
tilled witli a c ] hei 

Art. 170 The denominator of y°j ^ 9 si with one cipher 
annexed ; tl e denominitor of -^ ^ 99 is 1 with iim c pher* 
annexed ; the Jt-n mmator of ^*fl^ = 999 is 1 with t!ree 
ciphers annexed Hence 

The deno )inat r of a dtcvmid fraction ts 1 with as iiany 
ciphers anfuxed as the nu erator has places 

Akt. 177 Decimil fractions ongnite from di\ Img the 
itnitf first, into 10 e j lal parts and then each of these parta mto 
10 other eciual parte and so on mdehnitely Thus 1 — 10 ^ 
^=.1; Vs-10 = ^^= 01 3^^ _ 10 = n^ff = 001 

The unit in decimal fractions is divided iTito 10, 100, 1000, 
^c, equal parts. 
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Art. 178. If ciphers are placed on the left hand of decimal 
figures, between them and the decimal point, those Jigures change 
. their places, each cipher removing them one place to the right ; 
thuB, .3 = ^, but .03 = j§^, and .003 = yn^u. Hence, 

Hkery ciplier placed on the left of decimal figitreS) hetween 
them and the decimal point, decreases the value represented iy 
ikem the same as dimding hy ten. 

Akt. 179i If ciphers are placed on the right hand of deci- 
mal figures, their places ai'e not changed ; thus, ,3 =- ^, and 
.30 = T^5 = T^ = .3. Hence, 

Oiphers placed on the rig/U hand of decimals do not alter the 
value represented hy them. 

NUMERAIION OF DECIMAL FKACTIONS. 
Art, I80i The relation of decimals to whole numbers iind 
K) each other, and also the names of their diit'etent orders and 
places, may be learned from the following 




,3 5 j5 



lllllllll 



lllllll 111111111 

Whole Numbers. Decimals. 

Questions Art. ITS. Wiiat effeot have cipbers placed at Ibe left band 

ofdecimalB) Wliy7 — Art. 179. Wiat affect if plaood at tho right baadJ 
Why 1 — Art. ISO. Wbat may be learned from the table T 
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Sect. XIX.] NOTATI')N ly DE IMIL PRACTICES ISS 

The preceding tatle comsta of a vyM>- m mher and deamal 
which, taken toj^'ether aie called a mixed mribir The part 
on the left of the separatiis is the whole number and that on 
the right the deetmal The deiiraal pirt ih nmueratel hom the 
left to the right and its valie is expresied in words thus 
Two hundred thii ty four m llions five hun Iri-d sisty seven thou 
Band eight hundred nipety three billiontha And the mixed 
number thus : Seven millions sis hundred fifty foui thou'^and 
three hundred twenty one and two hundied thirty four millions 
five hundred sixty even thoua-ind e Qit hundred ninety three 
bill ion ths. 

From the table and explanations we have the following rule 
for reading decimals : 

■e a whule number, adding 

He pupil may write in words, or read orally, the following 
numbers : 



.3001 


9 


.728.59 


.09 «4 


10. 


12.02003 


.00013 


11. 


121.000386 


mmi 


12. 


2. 3058217 



HOTATION OF DECIMAL FRACTIONS. 
Art. ISli By examining the decimal table we perceive 
that tenths occupy the first place, hundredths the second, &o., 
and that each figure takes its value b^ its distance from the 
place of units ; flierefore, to write decimals, we have the fol- 
lowmg 

Rtjt.b. — "Write the decimal as though 
•plying with ciphers inch places as have in 

The pupil may write in figures the following numbers ; 

1. Three hundred s 

2. Forty-seven, and 

QuKSTiOHS. — Of what does it oonsistT What is tho number oallod, whea 
taken together 7 What is the pari OD the left hand of the eeparatrij; ! Thn 
part on the right T What is the value of the deoimal f What is the Talaa 
of the mitod nuubor ? What is tlie rule for reading decimals I — Art. 18!. 
Upon -what does the value of a decimal figure depend 7 What la the rule for 
willJDg deelDtals 1 
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3. Eighteen, and five hundredths, 

4. Twenty-nine, and three thousandths 

5. Forty-nine ten thousandths. 

6. Eight,and eight miiUocths. 

7. Seventy-five, and nine tenths. 

8. Two thousand, and two thousandths. 

9. Eighteen, and eighteen thousandths. 

10. Five hundred Sve,and one thousand sis milliontha. 

11. Three hundred, and forty-two ten miDiontbs. 

12. Twenty-five hundred,and thirty-seven billionths. 

Art. I82i It will be seen that decimals increase from right 

to left, aad decrease from left to right, by the same law as do 

simple whole numbers ; hence they may be added, subtracted, 

multiplied, and divided, in the same manner. 

ADDITION OF DECIMALa 

Art. 183. Ex. 1. Add together 5.018, 171,10, 88,133, 
1113.6, .00456, and 14.178. Ans. 1392,09350, 

1 7 1.1 6 W"e write the numbers so that figures of 

8 8,1 3 3 'he same docimal place Hhall stand in the sama 

1 i I o'g column, aad then, beginning at the right 

hand, add them as whole numbers, and plao- 



a the result directly under 



.00456 
1 4.1 7 8 

1 3 9 2.0 9 3 5 6 

R;jLB. — Wrile the nutnhers so that figures of the same decimal place 
shall stand in the same column. 

Add as in whole numbers, and point off, in the sum, from the right 
hand as many flakes for decimals as equal the greatest number of deci- 
malplaeesin any of the numbers added. 

Proof. — The proof is the same as in addition of simple num- 
bers, 

Examples for Practice. 

% Add together 171,61111, 16.7101, .00007, 71.0006, and 
1.167895. Ans. 260.489775, 

3. Add together .16711, 1.766, 76111.1, 167.1, .000007, and 
1476.1. Ans. 77756.233117. 

QuEfliroNS. — Art, 182. How do deoimuls in5rca5o and docrense? How 
maj thej be added, subtracted, multipliad, imd divided! — Art. 183. How are 
decimals arranged for additjoni What is tlie rule for addition of deoimale! 
WiaC is the proof? 
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4. Add togeflier 151.01, 611111.01, 16.5, 6.7, 46.1, and 
.67896. Ans. 611331.99896. 

5. Add fifty-sis thousand, and iburteen thousandths ; nine- 
teen, and nineteen hundredths ; flfty-seven, rjid forty-eight ten 
thousandths ; twenty-three thousand five, and four tenths ; and 
fourteen miUionths. Ana. 79081.608814. 

6. "Wliat is the sum of forty-nine, and one hundred and five 
ten thousandths ; eighty-nine, and one hundred seven thou- 
sandths ; one hundred twenty-seven millionths ; forty-eight ten 
thousandths ? Ans. 138.122427. 

7. "What is the sum of three, and eighteen ten thousandths ; 
one thousand five, and twenty-three thousand forty-tliree mil- 
lioalhs ; eighty-seven, and one hundred seven thousandths ; 
forty-nine ten thousandths ; forty-seven thousand, and three hun- 
dred nine hundred thousandths ? Ans. 48095.139833. 

BtJBTKACTION OP DECIMAI.9. 

Aet. 184. Ex. 1. From 74.806 take 49.054. 

Ans. 25.752, 
opjBjTioK. Having written the less number under the greater, so 
7 4.0 6 that figures of tlie same decimal place stand in the same 
4 9,0 5 4 columo, we subtract as in whole aumbera, and place tha 

' deoimal point in the result, as in addition of deuimals. 

2 5.7 5 2 

Rule. — Write the less mimber under (he greater, io that figures 
of the same decima! ■place shati stand in tha same column. 

Subtract as in whole numbers, and paint off the remainder- as in 
addition of decimals. 



Proof. - 
numbers. 

2. 

11.0 7 8 

9.8 1 


- The proof is the same as In subtrae 

Examples for Practice. 
3, 4. 
4 7.117 4 6,13 
8.7 8195 7.8915 

3 8.3 3 5 5 3 8.2 3 8 5 
. 81.35 take 11.673956. Ans. 
1 take .876543. Ar 
100 take 99.111176. Ar 
. 87.1 taie 5.6789. Ar 


tion of simplt 

5. 
8 7.10 7 
1.11 9 8 8 


1.2 C 8 

6. From 

7. Prom 

8. From 

9. Prom 


8 5.9 8 7 1 ^ 
69.671044. 
IS. .12345'; 

IS. mm-ii. 

IS. 81.4211. 
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10. From 100 take .001. Ans. 99,999. 

11. From seventy-throe, take sovoiity-tlireo thousandths. 

Ads. 72.927. 

12. From three hundred sixty-Sve take forty-scYen tun thon- 
sandtha. Ans. 364.9953. 

13. From tkree hundred fifty-seven thousand take twenty- 
eight, and four thousand nine ten millionths. 

Ans. 356971.9995991. 

14. From .875 take .4. Am. .475 

15. From .3125 take .125. Ans. .1875 

16. From .95 take .44. Ana. .51. 

17. From 3.7 take 1,8. Ans. 1.9. , 

18. From 8.125 take 2.6875, Ans. 5.4375. 

19. Prom 9.375 take 1.5. Ans. 7.875. 

20. From .666 take .041. Ans. .625. 

MULTIPLICATION OF DECBLiLS. 
Art. 185. Es. 1. Multiply 18.72 by 7.1. 

Ana. 132.912. 
We multiply as in whole numhers, and point o£f 
on the right of the product as many figursa for deci- 
mals as there are decimal figures in the multiplicand 
and multiplier counted together. 

The reason for pointing off decimals in the product 
as above will be seen, if we convert the multiplicand 
and multiplier into common fractions, and multiply 
them together. Thus, 18.72 = 18-^^ = Yi^ ' 
and7.1=.7A = H- Then -^^ X U = "^f^U^ 
= 1S2.912, Ans., the same as in the operation. 

Es, 2. Multiply 5.12 by .012. 

opERiTioB. Since the number of figures in the product 

5.1 2 is nnt equal to the number of decimals in the 

,012 multiplicand and multiplier, we supply the 

■ ■ deficiency by placing a cipher on the left hand. 

10 2 4 The reason of tins proceaa will appear, if we 

512 perform the question tliua ; 3.12 = 5t^ =: 

■ ^ ^- T^hU<5 = -05144, Ans., the same as before. 

Hence we deduce the following 

QnESTtoiTS. — Art. 185. In Dniltiplioation of dcoiniid! low do you point off 
the product? Will you glva the ceasoa for it? When the number of figures 
iu the product ia not equEil to the number of dtiDimala ia the iiiuIHp!ii:?.uil and 
multiplier, wbnt must bo done 7 
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Eutn. — MvMply as in v)7iole nwnbers, and point off' as mani/ 
Jlgures for decimals, in tlie prodtict, as iJmre are decimals in the mut 
tipticand and tiluUi}>lier. 

If there be not so many jigures in the product as iJiere are decimal 
j^aces in the midlii^icand and mullipUer, sapply the deficiency by pre- 
fixirtg eiphera. 

Note. — When a ileBimiJ iwmTier Ih to be multiplied by 10, 100,1000, 
&C., renioTB the ileoiriinl point as mnny plfloen to the right as there are 
ciplieiB in the multipliei'; and if there be not figures enough in tho number, 
annex nipUera. Tims, 1,25 X 1" = 12.5 ; and 1.7 X 100 = 170. 

m muhiplioation of simplo 



Example tor Pbacticb. 

3. Multiply 18.07 by .007. Ans. .12649. 

4. MulUply 18.46 by 1.007. Ans. 18.58922. 

5. Multiply .00076 by .0015. Ara. .00000114. 

6. Multiply 11.37 by 100. Ans. 1137. 

7. Multiply 47,01 by .047. Ans, 2,20947. 

8. Multiply .0701 by .0067. Ana. .00046967. 

9. Multiply 47 by ,47, Ans, 22.09, 

10. Multiply eighty-seven thousandths by fifteen miliionthB. 

Ana. .000001305. 

11. Multiply one hundred aoyen thousand, and fifteen ten 
ihouaaiidths by one hundred esven ter thousandths. 

Ans, 1144.90001605. 

12. Multiply ninety-seven ten thousandths by four hundred, 
and sisty-seven hundredths. Ans, 3.886499, 

13. Multiply ninety-six fiousandtha by ninety-sis hundred 
thousandtha. Ans. .00009216. 

14. Multiply one million by one millionth. Ans. 1. 

15. Multiply one hundred by fourteen ten tl(Ousandths. 

Ana. .14. 

16. Multiply one hundred one thoiisandths by ten thousand 
ono hundred one hundred thousandths. Ans. ,01020201. 

17. Multiply one thousand fifty, and seven tea thousandths 
by three hundred five hundred thoiusandths. 

Ans. 3.202502135. 

18. Multiply two million by seven tenths, Ans. 1400000. 
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19. BluUiply four hundred, and four thousandtha by Ihirfy. 
and ttree hiindredths. A(ia, 12012.12012. 

20. What (tost 4(ilb. of tea at 81.125 per pound t 

Ans. S51.T5. 

21. Wliat cost 17.125 tons of hay at $18,875 per ton 7 

Aii3. S3'i3.2S4375. 

22. What cost ISlb. of sugar at $0,125 per pound ? 

Ans. $2.25. 

23. What cost 375.25bu. of salt at $0.62 per bushel 1 

Ans. S282.655. 

DIVISION OF DECIMALS, 
Art. 18®, Es. 1. Divide 45.625 by 12,5. Ans. 3,65. 

opBBiTioH. "VTe divide as in whole numhora, and 

1 2.5 ) 4 5.6 2 5 ( 3.6 5 since the divisor and quotient are tl:e 

3 7 5 two fsetorfi, which, being multiplied 

— to^tlier, produce the diTidend, we 

812 point off two decimal figures in tha 

7 5 quotieot, to make the number in the 

■ two fiietora equal to the product or divi- 

b i 5 dead. 

6 2 5 The teosoo for poiating off will also 

' be seen by performing the question with 

the decimals in the form of eommon ftactioos. Thus, 45,625 = 

45TV</n ~ \Wii' . and 12,5 = 12t% = ^. Then *[^V "^ -^ 

= *AVi,^ X t'J's = ma^ = m = 3,^ = 3.*i5, Aos„ as 

Ez. 2. Divide .175 by 2.5. Ans, .07. 

opEnmos. We divide sa in whole numbers, and since 

2.5 ).l 7 5 (.0 7 we have but one figure in the quotient, we 

17 5 place a cipher before it, which removes it to 

the place of hundredths, and thus makes the 

decimal places in the divisor and quotieut 
equal to those of the dividend. 

The reason for frejiTing the cipher will appear more obvious by 
solving the queation with thedecimale in the form of common fv.ictions. 
Thus, ,175 = -esV^, and 2.5 = 2-,^ = ^- Then Vt/o^ -^ U = 
tVoS X H = sVd^'V = TST = -07, Ana., as before. Hence 
the following 





B. 
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tiled 


ion 
ividi 




l3 h™ do 
loimai pla. 
tnustbBdi 


yo 


VS? 






m<l, what 





Healed byGoogIc 



r. XIX.] 



DIVISION 01' DECIMAI& 1S9 



Bulb. — Divide as in, whole nuriJiers, and point off as many dedmals 
in the quotient as the decimals in the dividend exceed those of the 
divisor; but if there are ruit as many, supply the defidency by pr^jijing 

Note 1. — When the dedmnl places ia the divisor esceed these in tlie 
div^doud, make them equal by annexing oipbeirs to the dividend, and the 
quotient wi!l be a whole number. 

Note 'i When Ihefe is a remainder after diTiding the diviiiend, 

ciphers may be HJinoxed, and the diTiaren coutiuuedj tha ciph6i^ thus an- 
ceied heiu^ regai'ded as deoimala uf the dividend; ta indicate in any onee tlmt 
the division dots not terminate, the s^ piua (-j-) can be used. 

Note 3. — When a decimal number is to be divided by 10, 100, 1000, 
&c. , remove the decimal point as .many places to the left aa there are 
oiphevB in the divisor, and if there be not figures enough in the number, 
prefix ciphers. Thus 1.25 -MO == .125 ; and 1.7 -r 100 = .017. 

tte s 



EXA3IPLE& FOR 

3. Divide 183.375 bj 489. 

4. Divide 67.8632 bj 32.8. 

5. Divide 67.56785 by .035. 

6. Divide ,567891 by 8.2. 

7. Divide .1728 by 10. 

8. Divide 13.50192 by 1.38. 

9. Divide 783,6 by 6,25. 

10. Divide 983 by 6.6. 

11. Divide 172.B by 1.2. 

12. Divide 1728 by .12. 

13. Divide .1728 by .12. 

14. Divide 1.728 by 12. 

15. Divide 17.28 by 1.2. 

16. Divide 1728 by .0012. 

17. Divide .001728 by 12. 

18. Divide 116.31 by 1000. 

19. Divide one hmidred forty-seven, and eight hundred 
twenty-eight thousandtiis by nine, and seven tenths. 

Ana. 15.24. 

20. Divide seventy-five, and sixteen bunJrodtha by five, and 
forty-two thousand eight bundred one hundred thousandths. 

Ans. 13.846+. 





in division 


of sirapk 


Practice. 






Ans. .375. 




Ana 


1. 2,069. 




Ans. : 


[930.51. 




Ans. . 


.069255. 




An,^. 


.01728. 




Ans 


:, 9.784. 




Ans. 


125.36. 




Ans. 148 


..939 +. 




Ana. 






Ans. 






Ans. 






Ana. 






Ans. 






Ana. 






Ans. 






Ans. 


.11631. 
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REDUCTION OF DECIMALS. 



[Sect. SIX 



21. Divide sis hutidred seventy-eiglit thousand seven hundred 

sixty-seven milliont.lis, by three hundred twenty-eight thouanndtha 

Aqs. 2.009+. 

REDUCTION OP DECIMALS, 

Art. 187, To reduce a common fraotion to a decimal. 

Ex. 1. Reduce | to a decimal. Ans. .625. 

opcBaTioN. Since we cnnnot divide the 
numerator, 5,bj8,wereduceit 
to teotlis by annexing a cipher, 
and then dividing, we obtain 6 
tenths and a remainder of 2 
tenths. Itedaoing this remain- 
der to hundredths by annexing 
a cipher, and dividing, we ob- 
tain 2 hundredths and a remain- 
der of 4 hundredths, which be- 
ing redueed to thoueandths by 
" " — *, cipher "'^'^ *'^'"' -^^ 



8 ) 5.0 { 6 tenths. 
48 

8)20(2 hundredths. 
16 
8)40(5 thousandths, 
il Ana. .625. 
Or thus : 8 ) 5.0 
25 



:, and then di- 
vidine agwn, gives a quotient of 5 thousandtlia. The sum of the 
severS quotienta, .625, is the answer. 

To prove that 625 is equal to f, we change it to the form of a 
oommoD fraction, by writing its denominator (Art. 176), and reduce 
it to its lowest terras. Thus, i%o ^ f j Ans. Hence the following 

EntE. — Annex dpheri la the nvmeralor,and divide ly tJie denomi- 
nator. Point off in the qw)tient as many dedma! places, as there have 
been ciphers annexed, 

BxAMPiiES FOR Pkacticb. 



2. Reduce ^ to a decimal. 

8. Reduce J to a decimal. 

4. What decimal fraotion is 

5. Reduce ^ to a decimal. 

6. Reduce ^ to a decimal, 

7. Reduce ^ to a decimal. 



Ana. .875. 

equal to J^l Ans. .4875. 

Ans, .285294+. 

Ans. .363636+. 

Ans. .416666+. 



Note. — In reduoing a common fi-aodon to a deiamal, when the denom- 
inator contains other prime iUotora than 2 and 6, there oannot be an exact 
divi^on of tlia numerator ; but, on continuing the divieion, some figure or 
figures of the quotient will be conttnusUly repeiited. 

A deeimal, of which there is a continual repetition of the same figure 
or figures, is called an infimte or circulating decimal. 

The figures that repeat are called repetendt. When the repetend ia pre- 



Qdijsi 



s.— Art 187, Howdoyonrt 
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ceded by anotlier deoimtil, the whole is called n. mixed repetead, and tlie 
part not repeating is called the finite part. To mark a repetend a dot (.) 
js placed over the first and last of ihe repeating figures. Thus, the aofiwer 
to example fiisth, .86, is a repetend ; and the answer to example seyenth, 
.416, is o mixed repetend, of whiBh the figure 6 is the repetend, and the 
figures 41 the finite parL 

I'o change an infinite decimal to an equivalent oommon fVaotion, wa 
write Ike tepeiend for the numerator, and us many nines us the repetend 
lias figures for tlie demminatoT. Thus, .30 = f | = -^x ! '^''J *« mixed 
repetend, .416 =^=-t5^=-A* 

A decimal other thaji a repetend ia changed to the form of a common 
fraction, simply iy writing Ike denominator under tke ^ve?i numerator' 
tArt.I76.) Thus, .75 = -/i^ = 3' ■005 = x7fVff = 2oii' 

8. Eeduce ,875 to a common fraction. 

9. Change .4375 to t!xe form of a oommon fi-action. 

10. Change ,72 to a common fraction. Ana. -^. 

11. Change .135 to a common fraction. . Ans, ^. 

12. What common fraction is eciuivalent to .28562 7 

Ans. iUii. 

13. Change .093 to an equivalent common fraction. 

Ana. y^. 
Art. 188i To reduce a compound number to a decimal of a 
higher denomination. 

Ex. 1. Heduue 8a. 6d. 3far. to the decimal of a pound. 

Ana. .428125. 
opEKiTioa. We commence ■with the Sfai., and first re- 

3.0 duce them to hundredths, bj annexing two ci- 

-; pherB ; and then, to reduce tliase to the deoi- 

6.7 5 mal of a penny, we divide bj 4, since there 



20 



8.5 6 2 5 



of a, fiirthing, and obtain .75d. 

this decimal to the 6d., we divide by 12,siiii!u 

.4 J B 1 .i there mill be ^^ as many ihilling' as pence ; 

and then the 83. and this quotient by 20 aini.e there will be 23 an 

many pounds as shillmga, and obtam iSyiSSi fur the answer 

Hence the following 

RutB. — Divide (he louest denommalian annexing ciphers if neces- 
sary, by thai vwnher which wtll redure %l to oite of the rtext higher 
deuondnalion. Then dtiide as befaie and to cotUmue dimding tiu the 
dedmat is of the denomi lation required 
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Note. — A compound number may also be rei3uoeii to a, deoimal by first 

reducing it to a eommon fraotion (Art. 170), and then this frivotion to a 

decimal, (Art. 187.) Ttua, 2s. 6d. = ^ = ^ = .126£. 

Examples for Pkacmcb. 

'i. Reduce 15s. Gd. to the fVaetion of a pound. Ans. .775. 

3. Reduce 5cwt. 2qr. 141b. to the decimal of a ton. 

Ans. .282. 
i, Reduce 3<iv. 211b. to tbe decimal of a owt. Ans. .96. 

5. Reduce 6fur. 8rd. to the decimal of a mile. Ans. .776. 

6. Reduce SR. 19p. 167ft. 72in. to tie decimal of an acre. 

Ans. .872595-f-. 
Aet. 189. To find the value of a decimal in whole numbera 
of a lower denomination. 

Es. 1. Whatisthevaiueof .9875ofapoimd7 Ans. 19b, 9d. 

opEBATioM. There will be 20 timee as many ten thousandths of a 

,9875 shilling as of a pound ; therefore, we multiply the dec- 

2 imal, .9875, by aO, and reduce the improper Iraotiou to 

-— ■— - - ■ a mixed number bj pointing off four figures on the 

1 J. 7 5 right, which is dividing by its denominator, 10000. 

1 2 The figures on the left of the point are ahillings, and 

Q n nn Q those on the right decimals of a ebilling. This decimal 

of ft shillii^ we multiply by 12, and, poiating off aa 

before, obtain 9d,, whioli, added to the 19e., gives I9s. 9d. for the 

answer. 

Rule. — MuUifJy the decimal hy thai numier xnhich will rediice it to 

thf lower denomination, and point off as in micltiplicalion of decimals. 

Then, multiply the decimal pari of the product, and point off as be- 

Jots. So continue lilt the dedmal is reduced to the denominaliona 

rei/viTed. 

The several whole numbers of the successive producls will be the 

Examples for Practice. 

2. Wiat is the value of .628125 of a pound ? 

Ans. 12s. 6|d. 

3. What is the value of .778125 of a ton? 

Ans. 15cwt. 2qr. 61b. 4oz. 

4. What is the value of .75 of an eli English? 

Ans. 3qr. 3na, 

5. What is tl-LB value of .965625 of a mile? 

Ans. 7fur. 29rd. 
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6. Whs.t is the viilue of .94S75 of an acre 7 

Ana. 3R. Sip. 

7. What is thoTalue of .815625 of a pound Tvoy ? 

Ans. 9oz. lopwt. 18gr. 

8. What is the yalue of .5555 of a pound apothecaries' 
weight? Ans. 6§ 55 09 19^-|gr 

RnSCELIANEOUS EXERCISES IH DECIMALS. 

1. What is the value of IScwt. 3qr. 141b. of coffee at $9.50 
per cwt. ? Ans. $160.96^. 

2. What cost 17T. IScwt. lc[r. 7Ib. of potash at $53.80 per 
ton? Ana. $963.88-f. 

3. What coat 37A. 3R. 16p. of land at $75.16 per acre? 

Ans. g2844.80+. 

i. What cost 15jd. 3qr. 2na. of cloth at $3.75 por yard? 

Ans. g59.53-|-. 

5. What coat 15| corda of wood at |4.62^ per cord ? 

Ans. $71.10-1-. 

6. What coat the conati'uotion of 17ra. 6fur. 36rd. of railroad 
at $3765.60 per mile ? Ans. $67263.03-1-. 

7. What coat 27hhd. 21gal. of temperance wine at S15.37| 
per hothead? Ans. $420.24-i-. 

8. What are the contenta of a pile of wood, 181i, 9m. long, 
4ft. 6in. wide, and 7ft. 3in. high? Ana. 611ft. 1242in. 

9. What are the eontenta of a boai-d 12ft. Bin. long, and 2ft, 
9in. wide ? Ana. 34ft. 54in. 

10. Bought a cask of vinegar containing 25gal. 3qt. Ipt. at 
$0.87^ per gallon ; what was tie amount 1 Ans. $9.70-|-. 

11. Bought a form containing 144A. 3E. 30p. at $97.62^ 
per acre ; what was the cost of the faim ? 

Ans. $14149.52-1-. 

12. Sold Joseph Peai-son 3T. IScwt. 211b. of salt hay at 
89.37A per ton. He having paid me $20.25, what remains 
due? Ans. $16.41+. 

13. If J of a cord of wood cost SS5.50, what cost one cord? 
What cost 7| cords ? Ans. §48.71+. 

14. If 4* yards of cloth cost $12|, what oost 17| yards? 

Ana. $46.18+. 

15. The ship Oonstantine oost $36000; 4 of it was sold to 
OaptAia Sampson for $9000 ; ^ of the remainder to T. Lamb for 
$9200, and the balance to another person at a profit of $600; 
what was gained in the sale of the whole ship? Ans, $1200. 

17 
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*XX. PEUCJilNTAOE. 



Anil. 190. Pbrobbtaqe and per cent, are terms derived 
fi'oiM Latin words, per ixntvjm, wliioli signify ly the hundred. 
Percentage, tlierefore, is any rate or sum on a hundred, or it Js 
anj uuiriber of hundredths. Thiis, if aa article is bought for 
§100, and sold for gl05, the gain is 5 per cent., beuause $5 are 
[^g of $100, or of the original cost. Again, if aa article ia 
bought for $25, and sold for |30, the gain ia 20 per cent., 
because 85 are ^ = -f^^ of $25, or of tlie original cost 

Since per cent, is any number of hundredths, it is a decimal 
written in the eame manner aa himdredtlis in decimal ftactions. 
Thus, 5 per cent., 25 per cent., &o., are written .05, .25, 
respectively. (Art. 175.) 

wlien the per cent, is more than 100 it is an improper fra« 
tioii, and if expressed decimally it becomes a mixed number ; 
thus, 103 per cenL, equal to |gg, is written 1.03, 

If the per cent, is less than 1, or a part of one hundredth, to 
be expressed decimally, it must be -written at the right of hun- 
dredths in the place of thousandths, &o. Thus, J of 1 per cent, 
I of 1 per cent., 12-J per cent., are written .005, .0075, .122, 



Examples. 

Write decimally 2 per cent. ; 3 pet cent. ; 5 per cent. ; 6 per 
cent, ; 7 per cent. ; 8 per cent. ; 10 per cent, ; 12 per cent, , 
15 per cent. ; 25 per cent. ; 30 per cent. ; 40 per cent, ; 50 per 
cent.; 60 per cent.; 75 per cent.; 100 per cent.; 105 per 
cent, , 115 per cent. ; 6iJ per cent. ; 8| per cent. ; 20^ per 
cent. ; j^ of 1 per cent. ; ^ of 1 per cent. ; |^ of 1 per cent. ; ^ 
of 1 per cent. ; J of 1 per cent. 

Art. 191 • To find the percentage on any sum or quantity. 

Ex. 1. Bought a house for 8S25, and sold it at 6 per cent, 
advanoe ; what did J gain by the sale 7 Ans. $37.50. 

QeestioHS AH. 190. Pram what are the teriUB perceot^e and per oant. 

deiived, and what do thej Bignify ? How, then, will you daHno peroentage ? 
How will yon illuatrato It ! How is per oent. written when less than lUO 7 
How, HliBn more thiio 100 7 If the per oent. ia a fraction, or oonloiiis a 
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opEBfTioa. Since 6 per cent, is ^§7^ = .06 

Sum, Sfi 2 5 of tlie original cost, we multiply 

liato per cent,, .OS $Q'2b by tlie decimal expression 

,1 , . V 7. '.7 c n .06, aod point off as in multipli- 

I'eioent.orgim, S3 7.5 ^a„^ ,t Lim,l b^tiom. 

Rdle. — Multiply the given quantity or nurnher hy ike rate per 
ceiil., eonsidered as a decimal, mid ])oint off the product as in ■mv.Uipli- 
cation of dedmai /rtictions . (Art. 1H5,) 

Mote. — If tie per cent- eontaios a fraction that cannot be e-^^pressea 
deoimally, or, if thus espreased, would requira several figures, it ia more 
convenient to multiply by it aa a mixed number. (Art. 165.) 

Examples roit Praotiob. 

2. Wliat ia 2 per cent, of 8325 1 Ana. 86.50. 

3. What ia 5 per cent, of $TB9? Ans. f39.45. 

4. Wliat is 6 per cent, of SB56.49 ? Ans. 851.38,9. 
6. What is 7^ per cent, of 765 tons ? Ans. 57.375 tons. 

6. What is 9-1 percent, of S5000 7 Ans, S490. 

7. Whatis J peroent. of 817!28? Ans. $15-12. 

8. What is 4^ per cent, of 587 yards of cloth ? 

Ans. 26.415 yards. 

9. I lost 10 per cent, of 8975 ; how much have I remain- 
ing? Ana. $877.50. 

10. Sent to Liverpool 5000 bushels of wheat, which cost nie 
$1.25 per bushel ; but 25 per cent, of the wheat was thrown 
overboard in a storm, and the remainder was sold at 82 per 
bushel; what waa gained on the wheat 7 Ans. $1260. 

11. T. Page received a legacy of 8S000; he gave 19 per 
cent, of it to liia wife, 37 per cent, of the remainder to hia sona, 
and $2000 to Ms daughtera ; what simi had he remaining ? 

Ans. $2082.40. 

12. My tailor informs me it will take 10 square yards of 
cloth to make me a full suit of clothes. The cloth I am about 
to purchase is 1| yards wide, and on sponginc it will shrink 5 
per cent, in width and 5 per cent, in length. How many yards 
ol' the above cloth must I purchase for my " new .suit " 7 

Ans. 6yd. Iqr. Ig^J^^^na. 

13. A man having $10000, lost 15 per cent, of it in specula* 
tion; what sum had he remaining 7 Ans. $8500. 
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* XXI. SISIPLE INTEKEST. 

Art. J92. Intebest is tlie compensation whicfi the borrower 
of money makes to the lender. 

Tlie rate per cmU. ia the sum paid for the use of |100, 100 
cents, 100£., &c, tor one year. 

The principal is the sura lent, on which interest is computed. 

The amowrii is the interest and principal added together. 

hegai interest is the rate per oent, eatablished bj law. 

Usury is a higher rate per cent, than is allowed by law. 

The legal rate per cent, yaries in the different States and in 
different countries. 

In Maine, New Hampshire, Vermont, Massachusetts, Rhode 
Island, Connecticut, New Jersey, Pennsylvania, Delaware, Mary- 
land, Virginia, North Carolina, Tennessee, Kentucky, Ohio, 
Indiana, Illinois, Iowa, Missouri, Arkansas, llississippi, Flor- 
ida, District of Columbia, and on debts or judgments in favor 
of the United States, it ia 6 per cent 

la New York, Michigan, Wisconann, Mmnp-.oti, Georgia, 
and South Carolina, it is 7 per cent. 

In Alabama and Texas, it is 8 per cent. 

In Civlifoniia, it is 10 per cent. 

In Louiaiana, it is 5 per cent. 

In Canada, Nova Scotia, and Ireland, it is 6 per cent. 

In England and France, it is 5 per cent. 

Note. — Tha legal rate, as above, in some of the States, is only that 
which Die law allowa, when no pardoular rate ia mentioned. Bj speciiil 
agreement between parlies, in Ohio, Indiana, Michigan, Ulinoia, Iowa, and 
Arbanaaa, inlerest can be taken as higji as 10 per oent. ; in Florida and 
Louisiana, aa high aa 8 per eent. ; ia Texas and WiEconsin, as high ae 12 

Coent. ; and iu California, any per ceat. In New Jersey, by a apeeial 
, 7 per cent, may be taien in the city of Paterson, and in the coim- 
ties of Essex and Hudson. 

Art. iS3, To find the interest of |1 at 6 per cent, for any 

Since the interest of 81 is 6 cents, or j%t, of the principal, for 
1 year, or 12 months, for 1 month it will be -jJ^ of ^ cents, or ^ 
a cent, eqiial to 5 mills, or g^^ of tho principal ; and for 2 



Qdesttohs. — Art. 152. What ia intarest? 
is the principal! Vfha.l ie the amount i 
nsnr; ! WhsC la tbe legal rate per oent. in the diSereut States 'I In Canada, 
Nova Scotia, and Ireland ? In England and France T 
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moatha, twice 5 mills, or 1 cent, or yjjr of the prmoipal, Now, 
since the interest for 1 month, or 30 days, is 5 milla, the interest 
for 6 claj^ or i of 80 days, will be one mill, or Yvif <>'' ^^^ 
principal. And as 1 day, 2 days, &c., are ^, |, &c., of 6 days, 
the interest for any number of days ie^ tiian 6 will be as many 
eistha of a mill, or six thouaaadths of the principal, as Wiere arci 
days. Also, since the interest for 2 months ie 1 cent, or yj^ of 
the principal, for 100 times 2 monthis, or 200 months, or 16 
years 8 mo., it will be 100 cents, or equal the whole principal ; 
and in the same proportion for any other length of time. Hence, 
the 

InTEIMST op gl, AT 6 PER CENT,, FOR 

1 yr., or 12 mo., is 6 cents, or $0.06, equal -j^^ of the prin, 
J of a yr., or 2 mo., is 1 cent, or $0.01, equal ^^^ of the prin. 
j^ of a yr., or 1 mo,, b 5 mills, or $0,005, equal ^^ of the prin. 
I of a mo., or 6 da., is 1 mill, or SO.OOl, equal ^^^ of the prin. 
■jij of a mo., or 1 da., is ^ of a mill, or $0,000^, equal g^jVir W''^- 

ALSO, 

s 100 eta., or $1,00, equal the whole prin. 

. „_. , . , ia 50 ots., or $0.50, equal 4 of the win. 

5 yr. 6g mo., or 66| mo., ia 33j ets., or $0.333j, equal i of prin. 
4 yr. 2 mo., or 50 mo., is 25 ots., or $0.25, equal i of prin. 
■ 3 yr. 4 mo., or 40 mo., ia 20 ctB., or $0.20, equal ^ of prin. 
2 yi-. 9! mo., or 331 mo., is 163 ots., or $0.166|, equal ^ of prin. 
2yr. lmo.,or25mo.,isl24cts., or $0,125, equal I of prin. 
lyr. 8mo.,or20mo.,ial0cfs., or $0.10, equal ^ of prin. 
I yr. 4i mo., or 16| mo., is 8i ets., or $0.0S3i, equal tV of prin, 
^ofayr., or 10 mo., is 5 eta., or $0.05, equal j^ of prin. 
g ofayr.,or 6| mo., is 3J eti., or$0.033j, equal aV of P"n. 
fy of a yr,, or 5 mo., ia 24 ots., or $0,025, equal jV of prin. 
i of a yr,, or 4 mo., ifi 2 cts., or $0.02, equal jV of prin. 
E^. 1. Wtat is the interest of |1 for 2yr, 7mo. 20da. ? 

Ans. 80.158f 

nsn opEBinoN, The intorest for 2 years will be 

Interest for 2y. ^.12 twice aa much as for I year, equal 

" " 7mo. = .035 12 ccnta ; and since the mterest for 

" " 20da = 34. 2 months ia 1 cent, for 7 months it 

■ ' ■ ■— will l)e 3i osnta. And bb the in- 

Ans. g 0.1 5 8^ tereat for 6 days is 1 mill, for 20 

days it win be 3J^ milla. Adding 

the several sums together, we have $0.158j for the answer. 

QtntSTiON. — Art. 193. How do you espltiin the operation 7 
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J of tlie prin., .1 2 5 Int. for 2yr. liiio. lu o + 1 mo 

^■g of tho prin., .0 3 3^ Int. for Ouio. 20da. „Udi N v, 

8 0.1 5 8i Int. for 2j. 7mo. 20da ^e^t on^ ^j 
Bum at 6 per 
cent., in 200 months equals the principal, for 2y. Imo oi J ot 200 
months, it wiO equal I of the pi'inoipiil. We, theiBlDia, take J of 
the principal, $1.00, equal 12 cents and 5 mills, the interest for 
2y. Imo. The balance of time, 6mo. 20da., or B^mo., being ^o of 
200 months, ■we take jV "f the principal, equal 3 oente and Sj mille, 
as the interest for the 6mo. 20da. We add together tho interest foi 
the parte of the ■whole, and obtuin, asbj first operatioa, $0.158j aa 
tlie ■whole interest. 

Edle 1. — Reckon 6 cents for evert/ tear, 1 cent for eeery t^wo 
MONTHS, 5 mills for ihe odd month, 1 mill for soery 6 days; and for 
any member of days leas than six, as many sixths of a mill as there are 
days. Or, 

Reduce the years and months to months, and call half the number of 
months cents, and one sixth the nurr^ier of days mills. Or, 

KuLB 2. — Take such fractional part or parts of the principal at 
the mania- exprusing the time is of 260 monllis. 

ExAMPLlK ¥0E PeACTICK 

2. What is llie interest of %\ for ly. 4mo. 6da. ? 

Ans.. $0,081. 

3. What is tlie interest of $1 for ly. 9mo. 12da. ? 

Ans. 80.107. 

4. What is tlie interest of ^1 for 3y. 8rao. ISda. ? 

Ans. S0.223-J. 
6. Wliat is tie interest of $1 for 2y, Imo. 20da. 7 

Aas. S0.128i^. 

6. What is the interest of |1 for 7^-. 15da.? 

Ans. $0,422^. 

7. Wkit is the interest of SI for 3mo. 28d. ? 

Ans. S0.019|. 

8. What is the interest of $1 for 4y. 2mo. 5da. ? 

Ans. S0,250f. 

9. What is the interest of §1 for 4mo. 3da. ? 

Ans. S0.020iJ. 

QnEaTTONS, — How do jou enilaio the eeoQjsii operation? ^^Tiat ia tha 
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Art. 194. To find the interest oa any sum of money at 6 
per cent, for any given time. 

Ex. 1. Wliat is the interest of |926 for 8y. llmo. 15da. ? 
What is tke araomit? 

Ans. Interest, $219,025; Amount, 31145.925. 

Principal, $ 9 2 6 

Interest of |1, .2 3 7J 

—--—■— "We find the interest of $1 for tha 

„ ^ t « I'''*" ^'""^ ^ '^ $0.2374. (Art. 193.) 

27 7 8 Now.sincetbeinterBStof $lis$0.2374, 

18 5 2 the intereat of $926 wDl be 926 times 

4 6 S as much ; therefore we multiply them 

— — — - bigather. To find the amount, ws add 

Int. $ 2 1 9.9 2 5 the principal to the intei-est. Hence 

Prin. 9 2 6 the following 

Amt. $ 1 14 5.925 

EuLB. — Fillip tlie interest o/ SI for the given time; Oien mvlliply 
Hie principal br/ tie number denoting this interest, and point off as in 
muUipUcalion of dedsnal fractions. (Art. 135.) 

To find the amount, add tke principal to the interest. 

FoTH. — If Uie interest of Si coiUaina a common fracljon, the fiaction 
maj be reduced to a decimol, if preferred. The interest maj also bo mul- 
tiplied by tho number denoting the principal, ivhec it is more convenient. 

Examples roK PRAoricii. 

2. What is the interest of $197 for 1 year? Ans. $ll-.82. 

3. What is the interest of 81728 for 3 years? 

Ana. $311.04. 

4. What is the interest of $69 for 2 years? Ans. 88.28. 

5. What is the interest of SS1728 for 1 year, 6 months? 

Ans. E155.52. 
fi. What is the interest of ^16.87 for 1 year, 8 months? 
Ans. S1.687. 

7. Required the interest of J118.15 for 2 years, 6 months. 

Ans, 817,722. 

8. Required the interest of §97.16 for 1 year, 5 months. 

Ana, 88.'258. 

9. Requii'ed the interest of $789.87 for 1 year, 11 months. 

Ans. $90,835. 

QuBSTIOHS. — Art. 194. Explain tho oporation for finding the I nterost on 
any Bum ot money at 6 per cent, for any given time. What is the rule? 
How do yon find the amount ! 
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10. Eeqiiired the amount of ^978.18 for 2 years, 3 montlis. 

Ans. 351110.234. 

11. Requirecl tlie amount of $87.96 for 1 montJi. 

Ana. $88,399. 

12. BequLred the amount of $81,81 for 8 years, 4 months. 

Ans. $122,715. 

13. Eequired the amount of $0.87 for 7 years, 3 months. 

Ans. 11.248. 

14. What IS tJie interest of $1.71 for 2 yeais, 2 days? 

Ans. $0,205. 

15. Eequired the interest of $100 for 8 years, 4 months, 1 
day. Ans. $50,016. 

16. Reqnirecl the interest of $3.05 for 2 months, and 2 days. 

Ans. $0.OSl. 

17. "Wliat is the interest of $761.75 for 1 year, 2 months, 18 
days? Ans. $55,607. 

18. What is the interest of $1728.19 for 1 year, 5 montlia 
10 days? ■ Ans. $149,776. 

19. What is the interest of $88.96 for 1 year, 4 montlis, 6 
days? Ans. 87.205. 

20. What is the interest of $107.50 for 1 month, 29 days? 

Acs. 81.057. 

Art. 195. To find the interest of any sum of money at any 
rate per cent, for any given time. 

Ex. 1. What IS the interest of I2G.25 for 2 years, 4 months, 
at 7 per cent. ? Ans. $4.2875. 

opBKiTios. TVe first find the interesf 

Principal, $ 2 6.2 5 on the given sum at 6 per 

Interest of $1 at 6 per cent., .1 4 cent., and then add to this 

- . » „ . intereat the fractional part 

i i! S ; of itself, denoted by (Jie 

2625 excess of the rate above 6 

I„«.l6peroe.t., « 3.6750 r;„"o» JtS"™ 

i of mterest at 6 per eent., .bltio ,K , , ., ■ ^ . i r 

o i" ' _ „^ — add i of the interest at 6 

Interest at 7 per cent., $ 4.2 8 7 5 per cent, to itself, for the 

answer. If the rate per 

centhad been l^s than 6, we should have subtracted the fractional 

tEie operation fur finding tho interast on 
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KcLB. — FzTid the interest of the given, sum at Q per- cent., and then 
add lo this interest, or subtract fro-m it, siich a fractional part of itself 
as llie ffiaen rate is greater or less than 6 per cent. 

Note 1, — If the mte pec cent, ia 12 per cent., tie inteiest ot 6 per 
cent, muat be douliled. 

Note d.— If the Lntei 
ing tlie principal by the 

Examples for Practice. 

1. Whiit is tlie interest of ^144 for one year at 7 per cent. 7 

Ana. $10.08. 

2. What is tie interest of $850 for 1 year, 7 months, 18 days, 
at 7 per cent.? Ans. $97.18. 

3. What is the interest of $865.75 for 3 years, 9 months, 24 
days, at 7 per cent. ? Ads. $231,299. 

4. Wkat h the interest of 8960.18 for 1 year, 2 months, at 
7 per cent.? Aua. S78.414. 

5. What is the interest of $1728.19 for 3 years, 8 montlis, 
10 days, at 7 per cent. ? Ans. $446,929. 

6. What is tKe interest of $17.90 for 8 montha, 4 duys, at 7 
per cent.? Ans. $0,849, 

7. What IB the intarest of §1165.50 for 5 years, 3 months, 
9 days, at 7 per cent. ? Ans. $430.36. 

8. What is the interest of $1237.90 for 1 year, 7 months, 3 
days, at 7 per cent. 7 Ans. $137,922. 

9. What is the interest of $156.80 for 3 years and 3 days, 
at 3 per cent. ? Ans. 814.151. 

10. What ia the interest of $579.75 for 1 year, 2 months, 2 
days, at 5 per cent. 7 Ans. $33,979. 

11. What is the interest of $7671.09 for 2 years, 8 months, 
5 days, at 8 per cent.? Ans. $1645.02. 

12. What is the interest of $943.11 for 1 month, 29 days, at 
9 per "cent.? Ans. 813.91. 

13. What is the interest of $975.06 for 2 years, 7 months, 9 
days, at 8^ per cent.? Ans. S209.82. 

14. What is the amount of $1000 for 3 yeai-s, 3 months, 29 
days, at 5^ per cent? Ans. $1183.18. 

16. What is the interest of $765 for 2 years, 9 montlis, at 1 
percent.? Ans. $21,037. 

16. -What is the interest of $979.15 for 3 years, 2 months, 4 
days, at 12^ per cent. ? Ans. $388.94. 

QcESTioNS. — What is the vale 7 What ia note first ? Note second ! 
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Art, 196. Second method of finding tte interest of any aura 
if money, a,t any rate per cent., for any time. 

Sk. I. "Wliat is the interest of $26.25 for S years, 5 moatlis 
and 15 days, at 8 per cent. ? Ans. ®T.262. 

opjcEiTioK. Having found tlie inter 

Principal, §2 6,2 5 est for I year and then for 

Riite per cent., .0 8 3 years, the interest for 5 

, - , c -I n i\ n mocths is obtained hy first 

Interest for 1 yea,r, 2.1 ^^^j^^ ^ ^^ j ,^ f^^ 

^ est, for 4 months, and then 

Interest for 3 years, 6.3 i"^ this Ust interest, for 

Interest for 4mo„ ^ of ly., .7000 ^ ^™'''- - - - 
Interest for Imo., J of 4rao., .17 5 

Interest for 15da., ^ of Imo., .0875 'f "^ math's 



together for the answer. 

Rule. — First find ihf, interest for one year hy muUiplying the prin^ 
eipat hy the rale per cent . ; aiul for two or more f/ears multiply this 
prodvf-i by the numJier of years. 

Find the interest for months by taldnff the most convenient fractiortal 
fori or ^arts oj one year's interest. 

Find the interest for days by tcMng the most amvenient fractional 
part or parts of one month's interest. 

Note. — Many prsiotiosl men prefer this metliod of easting interest to 
any other, but in most quesUoos it ia not so eipeditious as the preceding. 
The pupil may be required to Bolte the questions in int'T^st by both 
methods. 

ExAMPUis FOR Practice, 

2. What ia the interest of $1775 for 7 years? 

Ans. $745.50. 

3. What is tlie interest of $987 for 3 years, 6 montlia ? 

Ans. S207.27. 

4. Required the interest of $69,17 for 4 years, 9 months. 

Ana, $19,713, 

5. Required tho interest of $96.87 for 10 years, 7 months, 15 
days. Ans, $61,754. 
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6. Required the interest of 61.95 for fifteen years, 11 months, 
UO days. Aus. S1.868. 

7. Required tlio interest of $1789 for 20 years, 1 month, 25 
days. Ana. |2163.199. 

8. Required the interest of $666.66 for 6 years, 10 months, 
13 days. Ans. $274,775. 

9. "What is the amount of 898.50 for 5 years, 8 months ? 

Aas. |13t.99. 

10. What is the amount of |163.13 for 8 years, 5 months, 3 
days? Ans. g253.119. 

11. What is the aniouut of S75.75 for 4 years, 2 months, 27 
days? Ans. $95,028. 

12. Required the amount of $675.50 for 30 years, 3 montha, 
23 days. Ans. $1904.121. 

Art. 197. To find the interest on pounds, shillings, pence, 
and farthings, at any rate per cent., for any time. 

Ex. 1. What is the interest of 25£. 23. 6d. for 2 years, 6 
months, at 6 per cent. ? Ans. 3£. 15s. 5d. 2far. 

opEBiTios. We reduce the 2b. 6d. to the 

25£. 2s. 6d. = 2 0.1 2 5 £. decimal of a ^ouud (Art. 188) 

Interest of 1£, .1 5 and, annexing it to the pomiite 

1 t; f! fi multiply this principal by the in- 

ii E ^ f te'"es' f>f 1^- fof the P^^ti time. 

■^o 1-^5 The product is the answer in 

3.7 6 8 7 5 £..^ pounds and the deoimal of a 

o !>' T E Aj ne pound, which must be reduced to 

di. l&s. 4d. itar. shillings, pence, and farthings. 

(Art. 189.) 

Rule. — Reduce the sMUings, pence, and farthings, to the decimal of 

a pound, and annecc il to the pounds ; then proceed as in United States 

money, and reduce the decimal in the result to a compound nuirAer. 

Examples for Phaotiob. 

2. What is the interest of 26^. 10s. for 2 years, 4 months, at 
5 per cent. ? Ans. Z£. Is. lOd, 

3. What is the interest of 42£. I8s, for 1 year, 9 months, 25 
days, at 6 per cent. 7 Ans. 4£. 13s. 7fd. 

4. What is the interest of 94^. 12s. 6d. for 4 years, 6 months 
7 days, at 8 per cent. ? Ans. 34^. 4s. 2|d. 
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MISCELLANEOUS EXERCISES IN INTEREST. 

1. Wlmt is tlie interest of $172.50 from Sept. 25, 1850, to 
July 9, 1S52? Ans. $18,515. 

2. Wtat is tlie interest of $169.75 from Deo. 10, 1848, to 
May 5, 1851? Ans. $24,473. 

3. "What is the interest of $17.18 from July 2Q, 1847, to 
Sept. 1, 18517 Ans. 84.214. 

4. Wtat is the interest of $67.07 from April 7, 1849, to 
Deo. 11, 18517 Ans. $10,775. 

5. Required the inters* of $117.75 from Jan. 7, 1849, to 
Dec. 19, 1851. Ana. $20,841. 

6. Required the interest, of $847.15 from Oct. 9, 1849, to 
Jaa. 11, 1853. Aas. $165,476. 

7. Required tlie interest of $7.18 from Mai-oh 1, 1851, to 
Feb. 11, 1852. Ans. $0,406. 

8. What 13 the interest of $976.18 from 3Iay 29, 1852, to 
Nov. 25, 1855 1 Ans. $204,347. 

9. I have John Smith's note for $IU, dated July 25, 1849; 
what is due March 9, 1852? _ Ans. $166,656. 

10. G-eovge Cogswell has two notes against J. Doe ; the first 
is for 8375.83, and is dated Jan. 19, 1850; the othei- is for 
376.19, dated April 23, .1851; what is the amount of both notes 
Jan. 1, 18527 Ans. 1499.141. 

11. What is the interest of 868.19, at 7 per cent., from June 
5, 1850, to June 11, 1851 7 Ans. |4.852. 

12. Required the amount of $79.15 from Fob. 17, 1849, to 
Dee. 30, 1852, at 7^ per cent. Ans. 8102,119. 

13. What is the amount of $89.96 from June 19, 1850, to 
Dee. 9, 1851, at 8^ per cent.? Ans. $100,886. 

14. A. Atmood has J. Smith's note for $325, dated June 5, 
1849 ; what is due, at 74 per cent., July 4, 1851 7 

Ans. $374,022. 

15. J. Ayer has D. How's note for $1728, dated Dec. 29, 
1849 ; what is the amount Oct. 9, 1852, at 9 per cent. ? 

Ans. $2160. 

16. What is the interest of $976.18 from Jan. 29, 1851, to 
July 4, 1852, at 12 per cent. 7 Ans. §167.577. 

17. What is the amount of $175.08 from May 7, 1851, to 
Sept. 25, 1853, at 7 per cent. ? Ans. $204,289. 

13. What is the amount of S160from Dec. 11, 1853, to 
Sept. 9, 1854, at 7 per cent. ? Ana. $168,337. 
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PARllAL PAYMENTS. 

Art. 198. A Note, or, as it is often called, a promissory 
note, or note of hand, is an engagement, in writing, to paj a 
specified sum, either ta a person named in the note, or to hia 
oi'dor, or to the bearer. 

A Joint note ia one signed by two or more persona, who to- 
gether are holden for its payment ; and a johU and several note 
la one signed by two or more pei-sons, who separately and to- 
gether are holden for its payment. 

A negotiable note is one bo made tiiat it can be sold or trans- 
ferred fi'om one person to another. 

The maker or drawer of a note is the person who signs it ; the 
payee, promisee^ or holder, the person to whom it is to be paid ; 
an endorser, the person who writes his name upon its back to 
transfer it, or as guarantee of its payment ; and the face of a note, 
the sura for whidi it is given. 

Partial payments are part payments of a note or other obliga- 
tion ; and being receipted for by an entry on the back of the 
note or obligation, are called endorsements. 

Art. 109. When notes are paid within one year from the 
time they become due, it has been the usual custom to compute 
the interest by the following 

Euw:. — Find the amoitnt of the principal from the time it became 
ihie ■until the time of paj/meni. Then Jind the amount of eacli endorse- 
ment from the time it was paid unlil settlement, and subtract their sum 
from the amount of the prinapm. 

Ex. 1. 81234. Bostm, Jan. 1, 1853. 

For value received, I promise to pay John Smith, or order., on 
demand., one thousand two hundred thirty-four dollars, with 
interest. John Y. Jones. 

Attest, Samuel Emerson. 

On this note are the following endorsements : 

March 1, 1853, received ninety-eigkt dollars. Jime 7, 1853, re- 
eeivt^d SvB hundred dollars. Sept. 23, 1853, received two hundred 
ninety dollars. Dec. 8, 1853, received one hundred dollars. 

due at the time of payment, Jan. 1, 1854? 
Ana. 1293.12. 

t.l38. Whitisanote? What anegooiable note! Ajoint 
□iFiker of a note? Wlio (he payee? Who the endoi'serT 
iymenta7-Ar(.199. What is tlia rule fur coinpQtiug the 
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.0 Jan. 1, 1S5-4 (ly.). - '-'^^ 

Amount, Laoa.04 

First payment, March 1, 1853, - - $98.00 

Int. from March 1, 1853, to Jan. 1, 1854 (lOmo,), 4.90 
Second pavuient, June 7, 1853, - - - 500.00 

Int. fi-om June 7, 1853, to Jan. 1, 1854 (6aio, 24dit.), 17.00 
Thirfpayment,Sept. 25, 1853, - - 290.00 

Int. from Sept. 25, 1853, to Jan. 1, 1854 (3mo. Gda.) , 4.64 
Fourth payment, Deo. 8, 1853, - - lOO.UO 

Int. from Deo. 8, 1853, to Jan. 1,1854 (23da.), M 

Amount of pajmenia to be deducted, - - - $1014.92 

Balance remains due Jan. 1, 1854, - - - $293.12 

2. S987.75. Trenton, Jan. U, 1852. 
For value received, we jokaly aiid severally promise to •pay 

James Dayton, or order, on demand, two months from date, nine 

hundred eightyseveii dollars seventy-Jive cents, with interest 

after ttiso months. John T. Jokiisan, 

Attest, Isaiah Webster. Samuel Jones. 

On this note are tlie following endorsements r 

Maj 1, 1852, received three nundred dollars. June 5, 1852, re- 
oeived four hundi'ed dollara. Sept. 25, 1852, recciveil one hundred 
and fiftj dollaiB. 

What is due Dee. 13, 1852? Ans. $156.94, 

3. S800. Indianapolis, July 4, 1S52. 
For value received, I promise to pay Leonard Johnson, or 

i/rdffr, on dema/id, eight kimdred dollars, with interest. 
Attest, Cliarks True. Samuel i" 



On tliis note are the following er 

Ang. 10, 1852, teeoived one hundred fortj-four dollars. Nov. 1, 
1852, received ninety dollare. Jan. 1, 1853, received four Uundred 
dollars. March 4, 1853, received one hundred dollars. 

What remains due Jime 1, 1853 ? Aiw. $88.02. 

Art. 280. In tUe Unit-ed States court, and in nioat of the 
courts of the several States, the following rule is adopted ibr 
computing the inturest on notes and bonus, when partial pay 
meuts have been made. 
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Compute the interest on the praicijial to the time tehen the first pay- 
ment tms maile, which eqxuds, or exceeds, eWier alone or wilh preceding 
papitents, the interest then due. 

Add that Miteresl to the prindpal, and from the amount svitroct the 
pat/iaetit or payiaeals thus far made. 

The ranainder uiiltform a neiu prirwipal ; on which compote the in- 
(eresf, proceeding as l/efare. 

Nois. -^ This. rule is oa tie principle, tLit nellher intefest nor ptiy- 
meut eliDuld draw interest. 

This rule is illustrated in the following question : 
Ik. 1. $S65.50. WUmingt&n, Jan. 1, 1852. 

For value reoeived, I promise topay to John Dow, or order, on 
demand, three hundred sixty-fiee dollars fifty cents, with 
inlei'est. John Smith. 

Attest, Samuel Webster. 

On this note are the foliowing endorsements ; 

June 10, 1852, received fifty doUai-s. Deo. 8, 1852, roceiyed thirtj 
dollars. Sept. 25, 1853, received sixty dollars. Julv 4, 1B54, re- 
ceived ninety dollars. Aug- 1, 1853, received ten dollata. Dee. 2, 
1855, received ono hundred dollars. 

What remains due Jan. 7, 1857 ? Ana. §92.53. 

Prinoipal carrying interest from Jan. 1, 1352, to June 10, 

185S, $1365.50 

Interest from Jan. 1, 1832, to June 10, 1832 (3 months, 

9 days). ..,■--- 9,6B 

Amount, - - ■ - - - 375.13 

First payment, June 10, 1852, - . . . 50.00 

Balance for nevf principal, - - - - 323.18 
InlereBt from June 10, 1852, to Dea. 8, 1852 (5 months, 

2a days), .--..- 9,64 

Amount. .-..-. 334. H2 

Se<;ond pjiyment, Dec. 8, 1832, - - - . 30.00 

Biilanoe for new principal, .... 304.33 

Int. for Dec. 8, 1833, to Sept. 25, 1853 (Omo. IT days), 14.58 

Ainoiint- . . _ . . 310.40 

Thivd payment, Sept. 25, 1353, . . - - OO.OO 

Balance for new prinoipal , . . . - S3'J.4.0 
Interest from Sept. 23, 1853, to July 4, 1354 (9 moutha, 

9 days), 12.05 

Amount. ...... 271.46 

QcBSTios. — Art. 200. What is the ruls generally adopted by the aeva- 
" ~ " iting thB Interast on notes aod bonda, wbea partial pay 



madB? 
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Amount bvought up, 271.46 
Foiu-th payment, July 4, 1854, - - - 90.00 

Balance foi- new priufipn!, - . . . 181.46 

Interest from July 4, 1854, to Aug. 1, 1865 (12mo. 27 days), 11.70 

Intei-GBtfrom Aug. 1, 1855, to Dec. 2, 1855 (4 mo. 1 day), 3.G8 

Amoniit, 193.82 
JFifth payment, Ang. 1, 1855 (a sum lesH than the 

iiiter^t), $10.00 

Sisth pavment, Deo. 2, 1855 (a sum greater than 
themtewet), 100.00 

110.00 

86.83 

5.71 

IS due Jan. -7, 1857, $92.53 

2. 11666. Philadelphia, June 5, 1848. 
For valiie received, I promise to pay J. B. Lippificott ^ Co., 

or order, on demand, witJtmit defalcation, one t/ioiisand six hun- 
dred sixty-si^c dollars, with interest. John J. Skdlenl>eryer, 
Attest, T. Webster. 

On this note are the following indorsemenls : 

July 4, 1849, received one huadved dollars. Jan. 1, 1850, received 
ten dollars. July 4, 1850, receiyed Hfteen dollars. Jan. 1, 1851, 
received five hundred dollars. Peb. 7, 1853, received six hundred and 
fihy-sk doOara. 

What is due Jan. 1, 18^3.? Ans. 8767.08. 

3. $960. Detroit, Oct. 23, 1850. 
On demand, I promise to pay S. S. St. John, or order, nine 

hundred sixty dollars, for value recd,ved, with interest al seven 
per cent. John Q. Smith, 

Attest, H. F. Wilcox. 

On this note are the follow Im indorsomenta : 

Sept. 25, 1851, received one hundred forty dollars. July 7, 1853, 
received eighty dollars. Dec. 9, 1852, received seventy dollars. Nov. 
8, J853, received one hundred dollars. 

What is due Oct. 23, 1854 ? Ans. $807.76. 

4. $1000. New York, Jan. 1, 1849. 
Two months after date I promise to pay to S. Durand, or 

QuEanoS — Explain tiia operation. 
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order, tme thousand, dollars, for value received, wiik interest 
after, at. seven per eent. Paul Sampson, Jr 

Attest, William S. Hall. 

On this note are the following indorsements : 

March I, ItiSi), reeeivei) one himdred dullara. Sept. 25, 1851, re- 
ceived two hundred d'lUiirs. Oet. 9, 1852, reeeived one hundred 
fifty doilarB. July 4, 1MS3, received twenty doUara. Oct 9, 1H53. 
reeeived (iii'Be hundred dolliirs. 

■What, ia due Deo. 1, 1854? Ans. $567.40. 

Art. Wl. The following is tKe rule establish.ed by tlie Su- 
preme Court of the State of Connecticut. 

1. " Compute &e ictoreat to the time of the first payment ; if that 
be one yetir or more from the time the interest oommenced, add it to 
the principal, ttnd deduct the payment from the Bum total, tf there 
be aTtsr payments made, compute the interest on the balance due to 
the nest piyment, and then deduct the pajmont aa above ; and in 
like manner from one payment to another, till all the piymenta 
are absorbed ; proTided the time between one payment and another 
be one year or more." 

2. " But if any paymenis be made before one year's interest hatli 
(uioi'uod, then compute the interest on the prineipal sum due on the 
obligntion for one year,* add it tu the principal, and compute the 
int«r«3t on the sum paid from the time it was paid up to the end of 
the yem ; add it to the sum paid, and deduct tha-t eum from the 
principal and interest added together." 

3. " If any paymente be made of a less Bom than the interest 
arisen at the time of such payment, no interest ia to he computed, 
but only on the principal sura for any period." 

Ex. 1- «500. Hartford, Jvly 1, 18.54. 

For vali'^ received, I promise to pay J. Dmo, or order, or 
demand. Jive kuiidred dollars, with interest. B. P. Paye. 

On tils are the following indorsements : 

Sept. 1, 1855, reoeived one hundred dollars. April 1, 185C, re- 
ceived one hundred forty-four dollars. Jan. 1, 1857, reoeived ninety 
dolliu's, fifty cents, Deo. 1, 185S, received one hundred sixty-eight 
(Solhirs, five cents. 

What is due Oct. 1, 1859 ? Ans. $92.40. 

* If a year eKtands bojonfl tli 



ftiBOUiit of tho rcuio.ining ptiHOipp.1 tn th 

pnld tc tbe time of eeltlement, im<i subti 
the priiioipal. 


uta, if nnj, frum the 'time thej wei-o 
■lot tbeir Bum from the an,uui.t of 


QCEBTION. - Act. 201. Wliat is the 
Interest on Dotoa and bonds, when pBItial 


Couueotieut rule for computing 
pajmenla have beea niadoT 
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PEOBLEMS IN IHTEKEST. 



Art. 202i A piiobi^^ in Mithraetio is a question proposed 
wkicli requires solution. 

Art. 203. In the preeecling questions in interest, five terms 
or tilings have been mentioned ; namely, the Interest, Amount, 
Riite per cent.. Time, and Principal. The investigation of these 
involves five problems : I. To find the interest ; II. To And the 
amount ; III. To find the rate per cent. ; IV. To find the time; 
V. To find the principal. 

With one exception, any three of the preceding terms being 
^ven, a fourth may be found by the rules deduced from the solu- 
tion of the probletiis. But if the rate per cent., time, and amount, 
are given, an additional rule b necessary to find the principal, 
which will form a sisth problem ; but, from its connection with 
Discount, its solution will be deferred until that eubject is con- 
sidered. 

The Problems I. and II, have ali-eady been examined (Art. 
194), and we now proceed to an examination of those remaining. 

Art. 204. Problem III. To find the rate per cent., the prin- 
cipal, interest, and time, being given. 

Es..l. The interest of $300 for 2 years is 848 ; what is the 
rate per cent. 7 Ans. 8 per cent. 

«q n fi '"''^^■''"'"' We find the interest on the 

**'!:" principal for 2 years at 1 per 

•" ^ cent., and divide the given inter- 

eat by it. 
Since the interest of $1 at 1 

per cent, for 2 years is 2 cents, 

the interest of $300 will be 300 times as much, equal to $6. Now, 
if $6 ia 1 per cent. , $48 will be as many per cent, as $6 is contained 
times in $48, whioli gives 8 per cent, for the answer. 

EuLE. — Divide the given interest by the interest of the given sian 
at 1 per cBnt. for Ihsgioen lime, and the quotient will be iSe rate per 
eenl. reipared. 

Qdestioms. — Art. 202. What is a problam in Brithmetic ! — Af t. 203 . How 
maaj terms or things have been given in the preoedina queatiooa in interest? 
Name them. What dees ao lovestigatiun of these terms invoice! Name 



Healed byGoogIc 



bECt. XXI-l PaUBLEMS IN IWTEUEST. 211 

Examples for Practice. 

2. The interest of S250 for 1 year, 3 raontha, is S28 125 ; 
what is the rate per cent. 1 Ans. 9 per cent. 

8. If I pay S8.82 for the use of $72 for 1 year, 9 months, 
what is the rale per cent.? Aqs. 7 per cent. 

4. A note of $500, being on interest 2 yeare, 6 months 
amounted to $550; what was the rate per cent.? 

Ans. 4 per cent. 

5. The interest for $700 for 1 year, S months, is |63 ; what 
■b the rate per cant ? Ana. 6 per cent. 

6. If I pay $53.78| for the uso of $922 for 1 year, 2 months, 
what is the rate per cent. ? Ans. 6 per cent. 

Art. 205. Pi-oblem IV. To find the time, the principal, 
interest, and rate per cent., heing given. 

Es. 1. For how long a time mast $300 bo on interest at 6 per 
•ent. to gain $36 1 Ana. 2 years. 

H^aa '"'^''"™' We find the interest on the 

^ *: " given principal for 1 year, by 

•" o wliioh we divide the given in- 

81 8.0 ) 3 6.0 ( 2 years. *^^^- . . . , , 

3 6 Since the interest of $1 for 1 

! year is 6 cents, the interest of 

$300 will be 300 times as rnneh, equal to $1S. Now, if it reqnire 

1 year for the given princiml to gain $18, it will require as many 
years to gain £36 as $liS la contained times iu $36, which girea 

2 years for the answer. 

RvhM. — Divide the given interest hi/ the inttrest of the given prind- 
pal for 1 year, and the 'luotieni xoill be the time. 

Example for Practice 

2. If the interest of $140 at 6 per cent ifc $42 ioi how long 
a time was it on interest? An*' 5 jear^ 

3. How long a time must $165 be on int lest at six par cent 
to gain $14.85 1 Ans 1 year, 6 months 

4. How long must $98 be on interest at 8 per cent to gin) 
$25.48 ? Ans. 3 yeais 3 month* 

5. A note of $680 being on interest at 4 per cent amounted 
to £727.60 ; how long was it on interest 7 

Ans 1 yeai 9 months 



Oent., being giv™? 
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Art. 2&S. Problem Y. To find tte prineipa!, the interest, 
time, and rate per oeDt., being given. 

Ex. 1. AVliat principal at 6 per cent, will gain $36 in 2 years? 
Ans. $aU0. 



.0 6 int. of $L for ly. 

Jli ) 3 6.0 ( $3 principal. 



Rule. — Dimde the ffiven interest or ommtnt by the. interest or 
amu'inl of $1 far the ffii'en. rate and lime, and ihe quotient -iBiU be the 
principal . 

EXAJIPLBS FOK PSACTICB. 

'I. What principal irill gain $24.22& in 4 years, 3 montlis, 
at fiix per cent. ? Arm. 895. 

S. Wkat principal will gain $5.11 in 3 yoarH, 6 months, at 8 
per cent. 7 Ans. «18.25. 

4. Tke interest on a certain note at fl per cent, in 1 year and 
8 inontlis amounted to §42 ; wliat was the lull amount of tJie 
note? Ans. $280. 



§XXn. COMPOUND INTEREST. 

Aet. SH. Compound Interust is interest on the principal 
and interest together, when the interest is not paid afe the end of 
(he year, or when due, - 

The law specifies that the bori'ower of money shall pay the 
lender a certain sum for the use of glOO for a year. Now, if 
he does not pay this sum at the end of the year, it \& no more 
than just that he should pay interest ftir the use of it as long aa 
he shall keep it in his possession. The computation of compound 
intereBt ia based upon this principle. 

QOESTTONS. — Avt. aoe. What is Probloin V.? Explain Iho operation. 
What IB the mle for flnding the principal, the InteiTat, timu, Knd r:i,tc par 
OBnt.,l>oing given? — Art. 207. What is compound inleteBCT On what ptin 
dple ia it biuted ? 
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Ak'c. 208. To find the compound interest of any sum of 
money at itiiy rate per cent, for any given time. 

iix. 1, 'What is the compound interest of $500 for 3 years, 7 
months, and 12 days, at 6 per cent. ? Ana, i{117.541. 

Pi'incipal, 

Interest of $1 for 1 year, 

Interest ibr 1st year, 

Amount for 1st year, 

Interest for 2d year, 

Amount for 2d year, 

rt for 3d year, 



Intei-estfor 7mo. I2da,, 

Amount for By. 7mo. 12da., 

Principal subtracted, 

Compound interest, 

We first multiply the principal by the iutsreat of f 1 for 1 year, 

and add the iotsri^t thus found to tlie principal for the amount, or 

new principal. We then fled the interest on this amount for 1 year, 

and proceed as before ; and EO alao with the third year. For the 

moDtns and days we find the interest on the amount for the last year, 

and, adding it as before, we subtract the original principal from Che 

lai^t amount for the answer. 

Rule. — Find Ike interest of the ffioeti mtat for one r/mr, and add 
it to the principal; then find the amouiU of this amount for Ihe next 
year ; anil so coiUinue, vniit the time of aelltemenl. 

if there are nutnthi and days in Ike gisen time, find the amount for 



S5 


.0 6 


3 0.UO 


500 


5 3 0.0 


.0 6 


31.80 00 


5 3 0.0 


5 61.80 


.0 6 


S 3.7 8 


561,80 


5 9 ^.i U 8 


.0 3 7 


4I(i85o6 


1786524 


22.033 7 9ti 


5 9 5.508 


6 1 7.5 4 1 7 9 6 


500 


$117.5417 9 6 



a oomputlag eompound 
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LSeC 



X?tT., 



HoTB. — 1. If tte interest is to be preW semi-nnnually, qnar(«rly, month^', 
or daily, it must be oompufed fir tbe balf-yeur, quartar-jear, monlli, or 
diiy, and ndiied to the prinoipal, and then the InWrest computed. on this, 
and eiwh suooeediag amount thus obtainsd, up to the time uf settlement. 

2. When paitial payments Iwtb been ntide on notes at compound in 
tereat, the rulo Is like tliat adopted in Art. 199. 

Ekampleb roR Practice, 
2. What is the compound interest of $761.75 for 4 years? 
Alls. $1&&M1. 
8. What is tlie amount of $67.25 for 3 years, at compound 
interest?' Ans. $80,095. 

4 What is the amount of $78.69 for 5 years, at 7 par cent. 7 
Ana. g 110.364. 

5. What is the amount of $128 for 3 years, 5 months, and 
18 days, at compound interest? Ans. §156.717. 

6. What is the compound interest of $76.18 for 2 yeai-s, 8 
months, 9 days ? Ans. $12.9«7. 

Art. 299. There is a more expeditious method of com- 
puting compound interest iian the preceding, by means of the 
lollowijig 

TABLE, 
aho-wing the amount of ^I, or £1, for any amntep of years not escecduig 





20, at 3, 


, 5, a, and 


7 per een' 


, compound interest. 




Vwri. 


Bpero^nL. 


4 per cent. 


Gpecceat. 


e percent 


1 per cant. 


Years. 


1 


1.030000 


1.O40O00 


1.060000 


1.060OOO 


1.070OO0 




2 


i.oeonoo 


1.081600 


1.102500 


1.123600 


.144900 




3 


1.092727 


1.124864 


1.157626 


1.191016 


.226043 




i 


1.125508 


1,169868 


1.215506 


1.262476 


.310796 




5 


1.159274 


1.216652 


1.276281 


1.888226 


.402652 




6 


1.1M052 


1.265819 


1840006 


1 418519 


600730 




7 


1.22!)878 


1.816931 


1 407100 


1 508680 


1 60 781 




8 


1.2BB770 


1.8B8569 


1 4 7456 


1 51t8848 


1 718186 




S 


1.804778 


1.428811 


1 651328 


1 6SH47R 


18R84'i9 




10 


1.8481116 


1.480244 


16 884 




1 1 1 




11 


1.884283 


1.639464 


17101 1 1 




12 


1.4257H0 


1.601082 


17 




13 


1.4H8.'i33 


i.eeso;3 






14 




1.731676 


19 1 1 




16 


l!5S70e7 


1.800043 


2 078 ^b 




18 


l.(10470g 


1.872981 


2 182874 


2 ill I 


i t 




IT 


1.662847 


1.947900 


2 292018 


2.60 7 2 


1 1 




18 


1.702433 


2.026818 


2.40bfil9 


2 854 






19 


1.758606 


2.10(5849 


2 52b 550 


S02 )9 






20 


1.806111 


2.i91l:,3 


2 66 297 


3 0713^ 


b rS5 


2) 
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Sect. XSII.] COMPOUND ItJlEitKiil. 

Ex. 1. What is tlie interest of 82-10 for 6 yeare, 4 n 
and 6 days, at 6 per cent. ? Ans. §1(17,5 

Amount of SI foi' 6 years, 1.4 18 5 1 

Principal, 2 



Amount of principal for 6 years, 
Interest of |l for 4mo. 6da., 



Interest of amount for 4mo. 6da., 7.1 4 9 3 3 5 7 6 

Amount added, 3 4 Q.4 4 4 5 6 

Amount for 6y. 4mo. 6da., 
Principal subtiactod, 
Interest for given time, $107.5 9 3 89 5 7~6 

"We find the amount of $1 for 6 years in the table, and multiply 
it by the prineipil, and obtain the amount for I) years. We than 
find t)ie interest on this amount for tlie 4 months and 6 days, and 
add it to the Bret amount, and from this aum aubtraet the prinoipat 
for the aiiHwer. Hence, to find the compound interest by ubs of the 



MiiUiph the 
he tal)le, by 



, liy the prindpai, and Ihe j/roi/uci will be the timouni. 
tract the priytdpal/rvm the amount, and the remainder imtt be the com 
pound interest. If there are months and days, proceed a> in the fore- 
going rule. 

Examples for PaAcriCE. 

2. What is the interest of $884 for 7 years, at 4 per cent, 1 

Ans. $279.aSS. 

8. What is the interest of 3721 for 9 years, at 5 per cent. ? 

Ans. 8397,507. 

4. What is the amomit of S960 for 12 years, 6 montlia, at 3 
percent.? Ans. 81389,26. 

5. What is the amount of 825.50 for 20 years, 2 months, and 
12 days, at 7 per cent.? Ans. $100,058. 

6. What is the amount of $12 for 6 months, the interest to 
be added each month ? Ans. S12,364+. 

7. What is the amount of SlOO for 6 days, the interest to be 
added daily ? Ans, §100,10004. 
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^ XXIII. DISCOUNT. 

Art, 210, Discount is an allowance or deduction made for 
the pajniont of money before it is due. 

The presirtU worth of any sum is the principal, which, being 
pul at interest, will amount to the gifen sum in the time for 
whijh the disoount is mude. Thus, $100 is the preseiU leorth 
of gl06, due one year hence at 6 per cent. ; for SlOO at 6 per 
cent, will amount to 8106 in this time ; and |6 is the discount. 

KoTE. — Business men, t 
iVom the fiioe of iv bill due ic 
legal rate of interest. 

Art. 2H. The interest or percentage of any sum oannot 
properly be taLen for tlie discount ; for we see, from the pre- 
ceding illustration that the vnterest for one year is the frac- 
tional pait of the sum at mterefct, denoted by the rate per cent, 
for the numerator ■'nd 100 for the denominator ; and the dis- 
count for one jeti is the fiactional part of the sum on which 
discount IS to be made denoted by the rat« per cent, for the 
numeratoi and 100 plus the nte per cent, for the denominator. 
Thus, if the rate pel i-ent of mterest is 6, the interest for one 
year is yg, of the sum at inteicst ; but if the rate per cent, of 
discount is 6 the discount toi one year is ^g^ of tiie sum on 
which discount is made 

Art 21? In discount the rate per cent., time, and the 
sum on which the discount is made, are given to find Represent 
wortk. These termi correspond precisely to Problem VI. in 
interest, in which the time, rate per oent., and amount, are given 
to find the principal. {Art. 203.) 

Art. 213. To find the present worth and the discount on 
any sum, at any rate per cent., for any given time. 

Ex. 1. What is the present worth of 825.44, due one year 
hence, discounting at 6 per oent. 1 What is the discount ? 

Ans. $24 present worth ; $1.44 discount. 

Wiiot ia the present worth of 

;. 211. Are interest and iliaoouni 

the difference. Whioli is ttie greater, ttie interest or 

or a given timet— Art. 112. What terms are given 

is required? To what do these oorreepond in intereatT 
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DISCOUNT. 



4 2 4 |2 5.4 4, sum or amount. 
■ 4 S 4 2 4.0 0, present worth. 

|1,4 4, discount. 

Wa find the lunount of ^1 for the given time, by whioh wb diTide 
the given sum, and obtain the present wortli. Than, subtra^ing tlie 
preacnt worth from the given sum, we obtain the discount. 

Sinoe the present worth of $1.06, due one year hence, at 6 per 
cent., ie $1, it is evident the present worth of $25.44 ia as many 
dolluTS as J1.06 ia contained times in $25.44. |25.44-^ $1.06 = 
$24. Henoe the foliowing. 

Rule. — Find ike amounl of $1 for the given time and rale ; by 
which divide the ffiven sum, and ike q-aotient viiii be ike present leoTtk. 

The pressTil worth svitracted from the given sum will give the dia- 

Note. — The diaeoimt may be ftnnd dh'estly by maMng the interest of 
fll for the given rate and time the iHtmerator of a fraction, and the 
ui/.OJini of SI for the given cats tuid time the dtnrminaiar, and then 
mvUtipIj the given sum by this fraction. 

EsAMPLna roa pRAcncB. 

2. Wliat IS the present worth of §1152.64, due 1 year Lenoe 1 

Ans. $144. 

3. What ^ tlie present wortJi of 3477-71, due 4 years hence? 

Ans. 1385.25. 

4. What ia the discount of S172.86, duo 3 years, 4 montha 
hence? Ans. $28.81. 

5. What is the discount of $800, due 3 years, 7 months, and 
18 days hence? Ans. $148,186. 

6. Samuel Heath has given his note for 8375.75, dat«d Oct. 
4, 1852, payable to John Smith, or order, Jan. 1, 1854 ; wliat 
is the real value of the note at the time given ? 

Ans. $349,697. 

7. Bought a chaise and harness of Isaao Morse for $125.75, 
for which I gave hira my note, dated Oct. 5, 1852, to be paid 
in 6 months; what is the present value of the note, Jan. 1, 
1853? Ans. $123.81. 
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COMMISSION AS1> BROKBRAfili, 



^ XXIV COl\niI SIGN BFOI 1 1 'i. ^ \XD bTO( KS. 

Art ^14 Co mssio is the pe c ntage pa I to ^en 

[■ictor or oommiss on n e chant for buying or feell ng good or 
tnn ict ng other h s ae^s 

B oie age s the pe eatage [ a d to a, le let n money and 
stooka called a b oker for naL g ex hanges of moa y ne o 

til g djffe ent k nl of 1 11a ot d t o t a c ii ^ o her 

Stocks s a ^e e-al name givon to gove nm nt finL tate 
bon Is ajid to the o p taJ of moneyed moo "pora ona s nh aa 
banks nsu anoe ra 1 -oad man fectu ng a d n uiDg cod a ea 
Stocks are u ually div led nto equal ska es the ma ket val e 
of wh ch a often var able 

When stock ell fb he r o g al v 1 e they are a d to le 
at pa when fo n o e th n the r or ginal v lue ab& e peer at 

Ivan e when for lesa than the r or gmal value leloo pa 
it a lisoonnt 

The p em uu o alvanee ad he d ouii o o k a e 
generally computed at a ce ta, n pe c nt on the or ^u 1 lue 
of the ahares 

The rate \ er cent of comm s on o b oke ge s not ro m 
iatel I y law but v es n diff ent pla e> and w tk the atu o 
of the busme a trtns. oted 

Conm cd 1 oke ago are oomj t 1 m the in man 

Art 21 J T h d 1 omm on o 1 o! e a e o a y m 
of mon y 

1 moichant sells goods to the amount of 
n at 3 per cent. ? 

Ana. $26.37. 
Since commission is a percentage on the given suto, the oom- 
nisMon on |879, at 3 per cent., wOl be |879 X -03 = $26.37. 



QcESTioHS. — Art. 214, What is eommiasion? Whnt is brokerage? Wiat 
is Btocli 7 Into what ara stocka divided 7 Whan ma EtoeliB at par 7 When 
abOTe par 7 When below pm 7 How ia tlie premium or dlEOOunt on stocks 
computed I How is oomuiifBinn and brokerage oomputadT — Art. 21S. What 
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Kbci. XXIV,] COJi MISSION AND BiLOKEIlAaE. 2l'J 

ExAMPLj® FOR Practici; 

2. What is the commission on the sale of a quantity of cot- 
ton goods valued at 85678, at 3 per cent. ? Aiis, 8170.34. 

3. A commiasioD merchant sells goods to the amount of S7896, 
at 2 per cent. ; what ia his commission 7 Ana. $157.92. 

4. My agent in Chicago has purchased wheat for me to tJie 
amount of $1728 ; what ia Ms commission, at 1^ per cent. 1 

Ans. $25.92. 

5. My factor advises me that he has parchased, on my ac- 
comit, 97 bales of cloth, at $15.50 per hale ; what is his com- 
mission, at 2^ per cent.? Ans. $37,587. 

6. My agent at New Orleans informs me that he has dis- 
posed of 500 barrels of flour at $6.50 per barrel, 88 barrels of 
apples at 82.75 per bawel, and 56owt. of cheese at $10.60 per 
cwt. ; what is his commissioH, at Sf per cent. 7 Ans. $153.21. 

7. A broker negotiates a bill of exchange of $2500 at J per 
cent, commission ; what is his commission 1 Ans. $12.50. 

8. A broker in New York exchanged $46256 on the Canal 
Bank, Portland, at ^ of 1 per cent. ; what did he receive for 
his trouble*? Ans. $57.82. 

9. A broker in Baltimore exchanged $20500 on the State 
Bank of Indiana, at ^ of 1 per cent. ; what was the amount 
of his brokerage 7 Ans. $102.50. 

Art. 21$. To 9nd the commission or brokerage on any sum 
of money, when it is to be deducted from the given sum, and the 
balance invested. 

Ex. 1. A merahant m Oincmfiati sends $1500 to a commis- 
sion merchant in Boston with inatructions to lay it out in goods, 
after lieduoting his commi^ion of 24 per cent. ; wliat is his 
commission 7 ' Ans. §36.586. 

■ 81500 - 1 0^5' ='''$1463.414. 
$1500 — $1463 414 = $36,586. 
Since the agent is watitled to 2i per cent, of the amount be Jays 
ont, it is evident he requires $1,024 to purchase goods to the amount 
of $1. Ilenoe, he cau eipend for goods as many dollars as 1.02i is 
contained times in $1300, On dividing we find he can expend 
$1463.414, which, being subtracted from $1500, the amount sent 
him, leaves as his uommission $36,586. 
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aaO COMMISSION AHD BKOKERAQE. [Sect, XX; 

Ruia. — Divide the given sum by 1 mo'eased by ihe per cent, of co 
mission, and the quotient viill he the sum to be invested. 

Subtract the sutn to be invested fTom the given, sum, and the rema 
dsr will be the a 



ExAMPtliK FOR PltACTICB. 

, A town ageat has §2000 to invest in bauk stock, after 
iting his eommission of 1 J per cent, ; what will be his oora- 
miasion, and what the sum invested? 

Ana. 829.557 commission; $1970.443 sum invested. 

3. A shoe-dealer sends $5256 to hia agent in Boston, wliich 
he wiBhea him to lay ont for shoes, reserving his commission of 3 
percent.; wliat is his oommisision ? Ans. $153,088. 

4. A broker expends $3865.94 for merchandise, after deduct- 
ing bis commission of 4 per cent. ; what was his 
what sum did he expend? 

Ans. 1148.69 commission ; $3717.25 s 

5. I have seat to my agent at Buffalo, N. Y., glOOOO, which 
I wish him to expend for flour, after deducting his eommission 
of 3^ per cent. ; what will be his commission, and also tlie value 
of the flour purchased? 

Ana. $314.76+ coramiasion; 896S5.23-|- value of flour. 

AiiT. W, To lind the value of stocks, wtan at an advance 
or at a discount. 

Es. 1. What is the value of |2150 railroad stock, at 7 per 
<?ent. advance? Ans. $2300.50. 

$2150 X .07 = $150.50; $3150 + $150.50 = $2300.50. 
EoLB. — Find the percmiaffe on the given sum, and add or sxd/- 
trnct, according as the sloci is at an advance or at a discount, (Art. 
191.) 

ExAMPiES TOR Pracitcb. 

2-. What must be ^ven for 10 shares in the Boston ajid 
Maiae Ejtilroad, at 15 per cent, advance, the shares being $100 
each? Ana. |1150. 

3. What must be ^ven for 75 shares in the Lowell Railroad, 
at 25 per oent. advance, iJie original shares being $100 each? 
Ans. $9375.- 

QUESTIOSS. — Wbat is tlie rule ? — Art, 317. Hoiy do you find the vnlne of 
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6v.,:^ AXV.] EASKISU. 'Z'AL 

4. What is the purehaao of $8979 bant stock, at 12 per cent. 
lulvanceT Ana $10056.48. 

5. What is the purchase of $1789 bank stock, at 9 per cent, 
below par? Ans. $1627.99. 

6. A stockholder in the Illinois Centra) Railroad sella his 
right of purchase on 5 shares of $100 each at 12 per cent, ad- 
vance; what is the premium 7 Ans. $60, 

7. What is the value of 20 shares cana! stock, at 12^ pei 
cent, discount, the original shares being $100 each 7 

Acs. $1750. 

8. What is the value of 15 shares in the Livingston County 
Bank, at 8^ per cent, advance, the original shares being §100 
each? Ans. $1623.75. 

9. Bought 87 shares in a certain corporation, at 12 per cent, 
below par, and sold the same at 19 J per cent, above par; what 
eum did I gain, the original shares being $175 oaeh? 

Ans. $4795.87i 



* XXV. BANKING. 

Abt. 218. A BANE is a joint stock company, established fof 
the purpose of receiving deposits, loaning money, dealing in ex- 
change, or issuing bank notes or bills, as a circulating medium, 
redeemable in specie at its place of business. 

The capital of a bank is the money paid in b; 
as the basis of business. 

Banking is the general business commonly transacted at 
banks. 

HoTB. — The persons ohoaeu by the atookholdera to manage the affiiirs 
of the bank ore called its board of directors, who sdeat one of their oitd 
nnmbev as president, and some person aa cashier. The president and 
cashiei' ^gn (he bills issued, nMch also are, in some instances, couuter- 
dgned b; Bome slate officer. The cashier superintends the bonk acoounts ; 
and onotber person, called tie letter, usually receives a,ud pays out monej. 
A check la on order di'awn on the cashier of the bank for money. 

Qdebtions. — Art. 318, Wbat is n bant 7 What is the oapital of a bank ? 
What is banking? Who ohooso the dlrestni's ! Who chooso the president 
ajiJ eiishier? Who Eign the Ijilla is3uedl W'hi, auporintenila the acoountj? 
Who reooives and pays out the monoy 7 Wbiit is a oheok 7 
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aaa BANK DISCOUNT. [8bct. XX'V 

Bank Discount. 

Art. %Wa Bank Discount is tke simple intarcst of a note 
draft, or bill of exchange, deducted from it in advance, or before 
it becomes due. 

The interest is computed, not only for the apeciied time, but 
also for three days additional, called days of grace. Thus, if a 
note is given at the bank for 60 days, tke interest, which ia 
called the discount, is computed for 63 days ; and if the note is 
paid within this time, the debtor complies with th.e requirements 
of the law. 

The legal rate of discount is usually tlie same as the legal rate 
of interest; and lie difference h^twaea baTi/c discount B.xid true 
discount ia the same as tlie difference between interest and true 
discau/nt, 

A note is said to be discounted at a bank, when it is received 
after deducting the 
1 paid is called the 
avails or present worth of the note. 

Art. 220. To find tie present worth and the bank diaoomit 
of any note or sum of money for any rate per cent, and time. 

Es. 1. What is ttie bank discount on ^842 for 90 days, at 6 
per cent. ? What is the present worth ? 

Ans. $13,051 discount; |828.949 present worth. 



Interest of ^1, 



4210 882 8.9 49 present worth. 

4210 



842 

Bank discount, %\ 3.0 5 1 

We find tha intcreat of ^1 for 93 days, by which we multiply the 
Bum discounted, and the product is the discount, We then subtract 
the discount from the given sum, and obtain the present worth. 

QuKSTioHS. — Art. 119. What is bank diacounlT When is it paidl Is 
interest oomputed fcr iiore tlian the speclGod time? What ore these three 
additional dnya called! &iti will you iliustrate tbie? What ia tbe legal rnte 
of dimonot? What is the differe"- ■--' ' - '- "" ' -"' ' -- '" 
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Sect. SXV.J BANK DISCOUST. 223 

RrtB. — Find the interest on the note, or sum discounted, for the 
ffiven rate and lime, iiiduding thkbe days of grace, and this interest is 
the discount. 

Suhtract the discount from the face of the note or sum discounted, ana 
the remainder is the present worth. 

Examples pob Practice. 

2. Wliat is Ike bank discount on $478 for 60 days ? 

Ans. 15.019. 

3. What is the baak discount on 8780 for 30 days ? 

Ans. 14.29. 

4. Whatis aie bank discount on 81728 for 90 days? 

Ans. $26,784. 

5. How much money should be received on a note of $1000, 
payable in 4 months, discounting at a bank where the interest is 
6 per cent.? Ans. $979.50. 

6. What sum must a bank pajfor a note of 8875.35, payable 
in 7 months and 15 claya, discounting at 7 per cent. ? 

Ans. §836.542. 

7. What are tte avails of a note of $596.24, payable in 8 
months and 9 days, disooitnted at a bank at 8 per cent. ? 

Ans. $562.85. 

8. What is the bank discount of a draft of f 1350.50, payable 
in 1 yoai', 4 months, at 5 per cent.? Ans. §90.596. 

Aet. 221. To find the amount for which a note must be 
given at a bank, to obtain a specified sum for any given time. 

Ex. 1. For what amount must a note be given, payable in 90 
days, to obtain $500 fi'om a bank, discounting at 6 per oont. ? 
Ans. $507,872. 

opehatios. r, , n „ We subtract tlia interaat of 

$1.0 ^1 for 93 days, at sis per cent., 

lut. of $1 for 93da., .0155 from $1, and divide Qie given 

Present worth of $1, .9845 ^^^^^_ '^^ remainder, for the 

$500 -^ .9845 = $507,872 Sinw $0.9845 requires Jl 
principal for the given time, 
$500 will require as many dollars principal as $0.9845 is contained 
times in $500 ; and $500 -=- $0.9845 => $507,873. Hence the 
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RuLB. — Divide the given sum by the present worth of $1 Jbr ih 
given time and rate per cent, of hank discownl, including thbeb day 
of grace, and tlie quotient will be the answer. 

Examples for Practice. 

2, For what sum must I give my note at a bank, payable in 
4 months, at 6 per cent, discount, to obtain $3007 

Ans. $306,278. 

3, A merchant sold a. quantity of lumber, and received a note 
payable in 6 months ; he had his note discounted at a bank, at 
per cent., and received $4572.40. What was the amount of his 
note? Ana. $4716.245. 

4. A gentleman wishes to take $1000 from the bank; for 
what sum must he give his note, payable in 5 months, at 6 per 
cent, discount? Ans. S102t>.167. 

5. The avails of a note, discounted at the bank for 8 months, 
at 71 per cent., were $4S3.56; what was the face of the note? 

Ans. 1509.345. 



^XXVI. INSURANCE. 

Art. 223.. Ihsurance is indemnity obtained, by paying a 
certain sum, against such losses of property or of life as are 
agreed upon. 

The party taking the risk is called the i-nsurer or undsrviriter , 
and the party protected, the insured. 

The policy is the written obligation, or contract, entered into 
between the parties. 

Fremium is the amount of percentage paid on the property 
insured for one year, or any speoified time. 

As a security against fraud, property is not usually insured 

ftir its whole value, nor is the = — ^ ■'"" ' ^ '" 

indemnify the insured for a 1 
policy. 

aoESTTONa. — WLatistljenilo? — Art. 222. What ia insuranoo ? Wliat is 
the party callBd tliat takoa ths risk I What ia the party called that is pro- 
t90ted7 What is tho polioy? What is the praraiumT la proportj' usuallj 
Inaured to its whole value ? 
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Sect. XXVII.] CUSTOM-HOUSE BUSIXESS. 22b 

Am. §23. To find tlie premium on any amount of property 
insured. 

Ex. 1. Wliat is the premium on |485 at 2 per cent. 7 

Ans. $9,70 

|48o X -02 = $9,70. 

EnLB. — Find the percentage on the given sum, and the result is the 
premium. (Art. 191.) 

EsAMPLEa I OR Pbactice. 

2. Wliat is the premium on $868 at 12 per cent, 1 

Ana. $104.16. 

3. What is the premium on $1728 at 15 per cent. ? 

Ans. $259.20. 

4. A house, valued at $3500, is insured at If per eent. ; 
what is the premium ? Ans. $61.25. 

5. A vessel and cargo, valued at $35000, are insured at 3£ per 
cent. ; now, it' this vessel should be destroyed, what wUl be the 
aotua! loss to the insurance company? Ana. 833687.50. 

6. A cotton factory and its machinery, valued at $75000, are 
insured at 2J per cent, ; what is the yearly premium 7 and if it 
should be destroyed, what loss would the insurance company 
Bflstain? Ans. $1875 premium; $78125 loss. 



i SXVII. CUSTOJl-HOUSh; BUSINESS. 

Aht. 224, DuiiBS are sums of money required by govern 
ment to be paid on imported goods. 

All goods from foreign countries brought into the United 
States are required to be landed at particular pia<ies, called ports 
of entry, where are custom-houses, at which the duties or revenue 
is collected: 

Duties are either specific or ad valorem. 

A specific dicty is a certain sum paid on a ton, hundred 
weight, yard, gallon, &c. 
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228 CUSTOM-HOUSE BUSINESS. ISect. XSVII. 

An ad valorem duty is a certain per cent, paid on tlie actua 
cost of the gooda in the country fi-om whioli they are imported 

Draft is aa allowaaee for tuaste made in the weight of goods. 

Tare is an aUowanoe made for the weight of the cask, boa 
&o., containing the commodity. 

Leakage is an allowance for waste made on liquors. 

(tvok vxigJit is the weight of the commodity, together with 
the cask, hos, bag, &o., containing it. 

Net weight is what remains after all allowances have been 

By the present tariff, all duties are levied on the ad valorem 
principle. 

It has been decided that no allowances for faire, draft, break- 
age, &o., are applicable to imports subject to ad valorem duties, 
except actual bire, or weight of a cask, or package, and (he 
actual drainage, leakage, or damage. 

The collector may cause these to be ascertained, when he has 
any doubts as to what they are. 

Akt. 225. To find the ad yulorem duty on goods oi' mer- 
chandise. 

Es. 1, At -25 per cent., what is the ad valorem duty on 165 
yards of broadcloth, at |5 per yard? Acs. $206.25. 



165xS5 = 8825;$b25x -2 5 = 620 6.2 5, duty. 

Role. — Find ike percentage on the cost of the goods, and ike result 
is the ad valorent duty. (Art. 191.) 

Examples for Pjiacticb. 

2. What is the duty on 17281b. of copper sheathing, invoiced 
at 13200, at 20 per cent, ad valorem ? Ans. $640. 

3. What is the duty on 22311b. of Russian iron, at 30 per 
cent, ad valorem ; the cost of the iron being 4 cents per lb. ? 

Ans. (526.772, duty. 

4. What is the duty on 169Hb. of lead, at 20 per cent, ad 
valorem ; tlM value of the lead being 5 cents per pound 1 

Ans. 816.91, duty. 

Questions Wb.it is an ad valorem duty ? Wliat is draft ! Tare? Oroas 

weight ? Net weiaht ? — Art, 225. What is the rule for Siidlog the ad vol- 
Oram duty 1 
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5. What is the duty on 10 Uogsheada of molasBea, each hogs- 
head gauging 150 gallons gross, the actual wants being 5 gallons 
to each hogshead, and the cost of the molasses 25 cents per 
gallon ; duty 20 per cent, ad valorem ? Ans. $73.50, duty. 

6. What are the net weight and duty, at 30 per cent, ad 
valorem, on 13 boxes of sugar, weighing gross 450 pounds each ; 
aotaal tare 15 per cent., and the coat of tlie sugar being 8 cents 
per pound 7 Ans. 4972ilbs._, net weight ; 8119.34, duty. 

7. What is the,du^on an invoice of woollen goods, which 
cost in Liverpool 1376i6. sterling, at 30 per cent, ad valorem ; 
the pound sterling being $4.84? Ans. 31997.95+. 

8. What is the duty on an invoice of goods, which cost in 
Paris 12340, at 80 per cent, ad valorem ? 

Ans. 31872. 



* SXVIII. ASSESSMENT OF TAXES. 

Art. 226. A iax is a sum of money a 
for public purposes, on property, and in most states on persons. 

Tiixes may be either direct or indirect. A direct tax is one 
imposed on the income or property of an individual ; an indirect 
tax is one imposed on the articles for which the income or prop- 
erty is expended. 

A. poll or capitation tax is one without regard to property, on 
the person of each male citizen, liable by law to assessment. A 
person so liable is termed a poll. 

Immovable property, such as lands, houses, &o., is called real 
estate. AU other property, such as money, notes, cattle, flimi- 
ture, &e., is called personal property. 

The method of assessing taxes is not precisely the same in aO 
the states, yet the principle is virtually the same. 

The following is the law regulating taxation h 
(Koviaed Statutes, p. 79) ; 



QnESHOtO. — Art. 826. What is a tai? 
indirect last Wbat ia real eslELte 7 Wha 
poll or capitation las 1 What is a poll ! 
the same in all tifl status 7 


t ia perao 
la thai 


ia a direct tax T What an 
nalproportyT Wbnt la a 
nothod of Bssessing tases 
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" The assessors shall assess upon the pdls, as nearly as the 
same can bo conveniently done, one sixth part of the whole sum 
to be raised ; provided the whole poll tas assessed in any one 
year upon any individual for town and county purposes, except 
highway taxes, shall not exceed one dollar and fifty eenta ; ajid 
the residue of said whole sum to be raised shall bo apportioned 
upon property; " that is, on the real and personal estate of in- 
dividaala which is taxable. 

Art, 227 ■ To assess a f«wn or other tax. 

Bs. 1. The tax to be assessed on a certain town is S}2200, 
The real estate of the town is valued at S60000, and the per- 
sonal property at S30000. There are 400 polls, each of which 
is taxed $1,00. What is the tax on fl.OO ? What is A's tax, 
wh(«e real estate is valued at |2000, and his personal property 
at $1200, and who pays for 2 polls? 

$1.00 X 400 = 3400, amount assessed on the polls. 

$2200 — $400 = S1800, am't to be assessed on the property. 

^60000 -J- $30000 = 390000, amount of taxable property. 

31800 -r- 190000 = $0,02, tax on $1.00. 

$2000 X -02 = 840, A's tax on real estate. 

$1200 X .02 = $24, A's tax oa personal property, 

$1.00 X 2 = $2, A'S tax on 2 polls. 

$40 + $24 + $2 = $66, amount of A's tax. 

Hence, in assessing tases, it is necessary to have an inventory of 
the taxable property, and, if -a levy on the polls is to be included, 
there should be also a Gomplete list of taxable palls. , Haviug tJiese, 

Multiply Ihe tax on each poll hydie nuntber qftaxaWepoUs, and sub- 
tract the product from the iBhole sum to be raised, wliich gives the sum 
to he raised on the properlj/. 

The sum to he railed on property divided by the whole taxable prop- 
erty, will give the mm to he paid on each dollar of property tojred. 

Each man's taMible property multiplied by the sum to be paid on %\, 
with his poll loic added to theprodniet, will give the amount of his tax. 

Examples roa Pkactiob. 

2. Tho town of L. is taxed $3600. The teal estate of the 

town is valued at $560,000, and the personal property at 

$152,500. There are 600 polls, each of which is taxed $1.25. 

What is the per cent, or tax on 81.00 7 and what ia B's tax, 

QcESTioBB. — Whnt is the Liw regulating taxation in MaBSBOhiiaetta ? — 
Art. -m. What is the rule for ossassing taies? 
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wliose real estate is valued at ^4100, and his personal property 
lit 8.1300, he payiEg for four polls? 

Ans. @.004, tax on U ; $28.60, B's tas, 

3. What is the tas of a nonresident, having property in the 
same town, worth S15800? Ana. S63.20. 

4, Wliat ia D'a tas, who pays for 3 polls, and whose real 
estate is valued at $40000, and his personal property at S23600 ? 

Ans. ^258.15. 

Art. 228. The operation of assessing taxes may be facilitated 
by the use of a table, whiot oan bo easily made after having 
found the tas on $1. 

Ex. 1. A tax of $3900 is to be assessed on the town of P. 
The real estate is valued at ^840000, and tJie personal property 
at 8210000 ; and there are 500 polls, each of which is taxed 
§1.50. What ia the assessment on $1 7 An'' *( 003. 

Having found the tas on $1 to be $.003 befcre procioding to 
make tJie assessment on the inhabitants ot th town we find the 
tas on $2, $3, &c., and arrange the numbci'i as in the following 







TABLE 








$1 gives $ 


003 


520 gives $ 


06 


$300 gives 


$ .90 


2 " 












3 ■■ 


IIOll 


40 » 


1*2 


500 " 


1.50 


4 ■' 


IH-^ 


50 " 


IIS 


600 " 


1.80 


5 ■• 


■)15 


60 " 


18 


700 " 


2.10 


6 " 


(118 


70 " 


21 


800 " 


2.40 




O'^l 


80 " 


24 


900 " 


2.70 


8 " 


W4 


90 " 


•M 


1000 " 


3.00 


9 " 


(127 


100 " 


30 


2000 " 


6.00 


10 " 


030 


200 " 


60 


3000 " 


9.00 



3. What is B.'s tas, .by the above table, whoso property, reo 
and personal, ia valued at $1860, and who pays 3 polls? 

Ans. $10.08. 



" " 3 polls " 4.i 
Valuation, $1 8 6 $10.0 8, Tax, 



We find the tas on $1000 
in the tabla, and then on 
$800, and tlien on $60, 
and to these sums add the 
1 the 3 polls for the 



ItaUdT Hovisthec 
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S. What is F's tax, wtose real estate is valued at S6535, ana 
bis personal property at $3175, and who paja for 6 polls? 

Ana. S38.13. 

4. What is Mra. G's tax, who haa property to the amount of 
17980? Ans. $23.94. 

5. If H pays for 2 polls, and has property to the amount of 
14790, what is his tas ? Ans. S17.37. 

6. M'a real estate is valued at S9280, and his personal prop 
erty at 83600 ; what is his tax, if he pays for 4 polls ? 

Ana. $44.64. 



^XXIS. EQUATION OF PAYMENTS. 

Art. SSDt Kquatioh of Payments is the process of Ending 
the average or mean time when the payment of several sums, duo 
at different times, may all 'be made at one time, without losa 
either to the debtor or creditor. 



Ex. 1. John Jones owes Samuel Gray §100 ; |20 of which 
IS to be paid in 2 months, $40 in 6 months, $30 iii.8 months, 
and $10 in 12 mouths ; what is the average time for the payment 
of the whole sum ? Ans. 6mo, 12da. 

opBjijTioN, It is evident that the interest 

3 2 X 2 =:/ -, 4 of $20 for two months is the 

$40X 6=240 same as the interest of .|1 for 

gSOx 8 — 240 40 months; and of $40 for 6 

3 10x12 = 120 mo., the same as of $1 for 240 

~ mo, ; and of $30 for 8 mo., the 

$100 100)640(6 mo. same as of $1 for 240 m".; and 

6 of $10 for 12 mo., the simo as 

— of $1 for 120 mo. Hen b, the 

4 interest of all the sums Jo the 

3 times of their payment, is the 

la the interest of $1 for 40 

1+240 + 120 =640 mo. 

if $1 requzre 640 mo, 

Q a certain sum, $20 + 
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^iQ + $30 +■ $10 = $100 will require only ri') of this time ; and 
640 mo. -^ 100 = 6 mo. 12 da,, tho average or mean time for the 
payment of the -wliole. Henoe the following 

Rd 
then 

Notk I. — TMb is the rule usually adopted liy meroliants, tut it is not 
perfectly oorreot ; fer if I owe a, man 8200, $100 of whioh I naB to pay 
douin, and tlie other $100 in two years, the equatecl time fbr the payment 
of both aiims would l>e one yenr. It is evident that, G)r deferring the 
payment of the first $100 for 1 year, I ought to pay the amount of |(100 
for that time, whioh ia $106 ; but ibr the other flOO, which I pay a yeiir 
before it ia due, I ought to pay the present worth of fllOO, which is 
$94.38^; whereas, by equation of payments, I only pay 8200. 

Note 2. — When a pnjment is to be made doiutt it has no product, but 
it muEt be added with tiie other payments in finding the average fame. 

EXAMPLB3 rOB Pbaoticb, 

2. Jolin Smith owes a merc&ant in Boston SIOOO, $250 of 
wliiab is to be paid in 4 monttis, ^350 in 8 montlis, and the re- 
mainder in 12 months ; what is the a¥erage time for the pay- 
ment of the whole sum? Ans. 8nio. 18da, 

S, A gentleman purcliased a house and lot for $1560, ^ of 
■which is to he paid in 3 months, ^ in 6 months, ^ in 8 months, 
and the remainder in 10 months ; what is the average time of 
payment? Ans. 7f^ months, 

4. Samuel Cburob sold a farm for $4000; $1000 of which is 
to be paid down, f 1000 in one year, and the remainder in 2 
years ; but he afterwards agreed to take a note for the whole 
amount ; for what time must the note be ^ven ? 

Ans. 15 montlis. 

5. A wholesale merchant in Boston sold a bill of merchandise 
to the amount of $5000 to a retail merchant of Exeter, N. H. ; 
he is to pay J of tbe moiiey down, ^ of the remainder in 6 months, 
$ of what then remains in 9 months, and the rest at the end of 
■file year. If he wishes to pay the whole at once, what will be 
tlie average time of payment ? Ans. 6mo. 27da. 

of paymept, 
Ex. 1. Purchased of James Brown, at sundry times, and on 

QTJEST30SS. — "What is the rulo for equation of payments 7 Is the nile per- 
fectly correct ? Bspiain why it ia not. When a payment is to be made down, 
what ts to be doHS Hith it ! 
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jarioas terms of oredit, as by tlio statement annexed 'Wh.cn ia 
iha medium lime of payment ? 

Jan. 1, a bill amounting to |360, on 3 montlia ci dit 

Jan. 15, do. do. 186, ( 



March 
May 15, 
June 20, 



a 4 months ciedit 
), on 4 months oiedit 
), on S months credit 

1 5 niontlw cielit 
Ana, Juh -0 oi m llo da 



e April 1, e 3 6 
May 15, S186X 44= 8184 
July 1, S450X 91= 40950 
Aug. 15, $300X136= 40800 
Nov. 20, 8500x233 = 116500 
1796 — — - - 



)206434 


114|ifdays. 


1796 




2683 




1796 




8874 




7184 




1690 





Ws firat find the time when eaoli of the hOla will Ijecome due. 
Then, since it will shorten the operation and bring the same result, 
we lake the first time vilien any bill becomes due, lusted of its date, for 
tlie period from which to compute the average time. Now, since 
April 1 18 the period from which the arera^ time is computed , no 
time will be reckoned on the first bill, but tiie time for the payment 
of the second bill estenda 44 days beyond April 1, and we multiply 
it by 44. (Art. 230.) Proceeding in the same manner with the re- 
maining bills, we find the ayerage time of payment to be 115 days 
nearly, from April 1, or on the 25th of July, lienoe, in like eases. 
Find the time when each of the sums becomes diie. Multiply each 
sum by the nuwher of days irdsTBening het-aieen, the date of its hecoming 
due and the eairUest date on lehich any sum becomes due. Tliea pro- 
ceed as in the rule (Art. 230), and the quotient wilt be llie average time 
required, in days, from the earliest payment. 

lees than ^, it may 
1 day. 

is the niTe for finding tha arsrivgp time, wlien 
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Examples i 



I Practice. 



2, I liave purchased aeyeral parcels of goods, at m 
aud on various tenna of credit, as by the following 
What is the average time for the payment of the whole ? 
Jan. 1, 1856, a bill amoimtiiig to |175.80, on 4 months' i 
" " " 90 days' 

3 months' 
60 days' 
on 6 months' 



16, 
Feb. 11, 



do. 
do. 






114.92, c 
Ans. May 30, or in 45 da. 
d S. Dana several parcels of goods, at sundry times, and 
ta terms of credit, as by the following statement : 
, 1854, a bill amoimting to |375.60, on 4 months' cr. 
1 4 mouths' " 



April 18, ' 


do. 


do. 


June 7, 


do. 


do. 


Sept. 25, 


do. 


do. 


Kov. 5, 


do. 


do. 


Dec. 1, 


do. 


do. 



687.25, 

568.50, oa 6 months' " 
300.00, on 6 months' " 
675.75, on 9 months' " 
100.00, on 3 months' " 
What ia the average time for the payment of all the bills? 
Ans. Deo. 24, or in 231 da. 

4, The following is my account against G, M. Ilolbrooli:, and 
I wish to asoertjiJn the average time of payment. 

Jan. 1, 1857, 97 yards of broadcloth, at $4,50, on 3 moB.' er. 
Feb. 10, " 7 bales of cotton cloth, " 18.50, on 60 days' " 
May 1, " 9 tons of iron, " 45.00, on 4 mos.' " 

June 15, " 11 bhds, of molasses, " 12.00, on 30 days' " 
July 5, " 8 doz. shovels, " 9.00, on 2 mos,' " 

Sept. 25, " 14cwt. of sugar, " 6.50, on 1 mo.'s " 

Dec. 1, " 8 chests of tea, " 15.00, on 90 days' " 

Ans. July 16, or in 106 da. 

5. The following is an account of my bills aga st J C owell 
Jan. 1, 1854, a bill amounting to $300, on 6 months ciedit 
June 1, " do, do. 500, on o mo tha 
Sept. 1, " do. do. 200, on C mo ths 

Feb. 1, 1855, do. do. 800, on 8 n or 1 s 

July 1, 1856, do. do. 400, on 9 months 

Dec. 1, " do. do. 900, on 7 mo th 

May 1, 1857, do. do. 100, on 3 no ths 

What is the average time of payment on the a) ove 1 Ila t 
Ans. March 9, 1866, or in 20 no b da 
20* 
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AjtT, 282. To find tke aver^ or mean time of paying the 
balance of a debt, wben partial payments haye been made before 
the debt is due, 

Ex. 1. I taye purabased goods to the Eimotmt of $800, on a 
credit of 6 montha. At the end of 2 months I pay 8100, and at 
tbe end of another montb I pay |200 more. How long, in 
equity, after the expiration of the 6 montis, ought the balance 
to remain impaid? Ans. 2 months. 

opEiuTioK. The iatcrast on the 

$100x4= 400 $100 for 4 months is 

$200X3= 600 equal to the interest of 

— — — r , ^ „ ■ — $1 for 40O montha ; and 

60 6 )1000 the interest of the $200 

S 8 - ♦ 3 = 8 6 0. 2 »o. g L^otSonth;" 
thuH the interest on both 
partial payments, at the expiration of the 6 months, ia^ua! to the 
mtereat of $1 for 400 + 600, or 1000 months. To equal this credit 
of intereatj the balance of the debt, which we find to be $500, should 
remain unpaid, after the 6 months, 5^5 of 1000 montJis, or 2 
months. 

Rule. — Multiply each fayment hy ihs time, in months or days, it 
was made lefore it became due, and divide the sum of the products by 

the balance rermining unpaid. The quotient viiU be the average time 
required. 

Ekaiupi.es eok Pbacticb, 

2. Sold, March 11, 1855, James Stone goods to the amount 
of $1850, on a credit of 4 months. I received from him, April 
7, $400 i May 15, $270 ; and June 20, $350. Wbcn in equity 
Bbould I receive the balance? Ans. Sept. 22, 1856. 

3. Bought, June 12, 1855, of William Jones, goods to the 
amount of $1200, on a credit of 8 months. I paid him, Septem- 
ber 1, $400; November 1, $200; and December 1, llOO, 
When in equity can ho require the balance of me? 

Ans. Aug. 17,1856. 

4. I sold, September 25, 1855, John Ecfclea 144 barrels of 
flour, at $12 per barrel, and 370 bushels of wheat, at $3 per 
bushel, on 6 months' credit, I received of him, September 25, 
$1000; November 1, $800; and December 21, $600. WTien 
ought I to be paid the remainder? Ana. June 14, 1858. 
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5. Wilaoa Sojmour bought Marob 20, 1855, of a meroliaiit in 
Troy, merchandise to the amount of 32000, on 6 months' credit. 
Ho pays down 8500 ; May 10, §350, and June T, $400. When 
ought he to pay tlie balance ? Ana, May 18, 1856. 

Aet. 23S. To equate aa account containing items of both 
debit and credit. 

Es. 1. At what time did the balance of the following account 
become dne, allowing tliat each item drew interest from its date ? 
Dr. Martin Jordan in account with Danid HiU ^ Co. Cr. 



1856. 








1856. 










Jan. 22, 




589 


00 


Jan. i. 




mi 


00 


" 24, 




TB 


00 


Ape. 16, 






40 


OO 


Feb. 20, 




25 


00 


May 14. 






143 


W 


" 23, 




21( 


00 












r;A\ 


" 


8( 


00 

oo 














Ans 


FebiTiary 


9, 1856. 


Debits. 


TIOS. 


Credits. 






Jan. 4, 


S7T 




" 24, lov 2 = IM 
Feb. 20, 25 >; 29= 726 


April 16, 
May 14, 


40X103 = 

141 Xm = 


18733 


" 23, 210 X 32= 6720 








April 4, 189 X '3 = 13I9I 
May 21, 30 X 120 = SBOO 




m )M853(37fP 










eia )24894(40|^| 






2053 


2i76 






1820 










234 






233 


AT6Vi\se date of pui-chass, 40 days 


Avcra 


e of credits, 


S8 days fi-om 


from Jan. 22, or on March 2. 


Jan. 


4, or on Apri 


1. 


Diaerrace betoeea Mamb 2 




260 




an 


4Aptill™S0da 


7h 






30 









S6i9 — SS60 = $359 



350)78«0(2l||^darB, 



■aak from Moroh 2 = Februar: 



:. JIow ilo joii cc|ual;e 
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[Sro. 



xxrs. 



ie of Uie accotint (Ait. 230) , we find the debife 
$619, became due 40 days from January 22, or on March 2 ; and 
Uie cradita, $260, lieoame due 88 days from January 4, or on April 1. 
If the aocouut had been settled on March 2, it is evident the 
credits, $2G0, would have lieen paid 30 ^ys, or the time from 
March 2 to April 1, before having become due. Thia would have 
been a, loss of the use or interest ollihat sum to the credit side of the 
account, and a corresponding gain to the debit aide. Mow, ae the 
Bettlemeiit is required to be one of eqoity, we find how long it will 
take tlie baljinoe of the aooount, $359, to gain the same interest that 
$260 would' gain in Uie 30 days. If it taEes $260 to gain a oei-tain 
interest in 30 dttja, it would take $1 to gain the same interest 260 
±- — on j_.__ ^j. jgQo ^^ . ^ij ^ggg j^ ^^^^ jj^^ ^^^^ amount of 



became 



t ^ of TfOO d 



y b k M 



k from the average data 

i e first ; but when that 

unted forward from its 



hetuieen the two average dales, and divide the product hy ilie balance of 
the account. 

The quotient will be the time of tke balance becoming due, counted 
from the average date of the larger side, back when the amount of thai 
.: I ■. J I . _. ^ 'oihen it is due last. 



Mora. — Having the aTarage time of a balance becoming duo, its oabh 
VALUB can be nscertained inken the balance is dae before tJie tiiite of set- 
tlirig the account, by adding to it the iiUereat up to the time of settleiaeni • 
and when due n^ier that time, by finding the present worth (ArL 218), 
fromVif time of tettleToent to the tiiae oflhe balance becoming due. 

Examples Eoa Peactiob. 
2. In settling the following account, when did tliebalaiicebe- 
Rome due, the merchandise items being on 6 montla' credit ? 



Dr. 


Hiram Lewis 


n account with Joseph Warren. 


Cr. 


1854. 






1854. 








Foh. 16, 


romerchandise, 


$37580 


Mar. 20, 


By cash, 


WIN 




April 8, 




432 IR 














320!l5 


July 4, 


" cash. 


^IH 




July 13, 




158112 


Sept. 25 


" merchandieo. 


«5 


20 



Ans. March 3, 1855. 
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3. Edwai-d Doton owes Daniel Stetson, 1855, May 1, for 
merobandise, S500 ; May 15, for timber, $400 ; June 14, for a 
horse, $300; July 24, for bill of labor, $100. Stetuori owes 
Doton, 1855, March 7, for a pleasure-boat, §400 ; April 2, for 
merchandise, $200 ; May 6, for merchandise, S300 ; June 13, 
for a carriage, $120. Allowing all the items to be on 6 months' 
credit, when wUl the balance of tie tujcount become duo ? 

Ajis. April 27, 1856. 



^ XXX. RATIO, 

Akt. 234. Eatio is the relation, in respect to magnitude or 
value, which one quantity or number has to another of the same 
kind, or the quotient arising from the division of one number by 
another. Thus, the ratio of 6 to 3 is 2. 

Of the two numbers necessary to form a ratio, the first is 
called the antecedent, and tlie last the consequent. Thus, in the 
example given, 6 is the antecedent, and 8 the conseqitent. 

When there is but one antecedent and one consequent, the 
ratio is called a simple ratio. The aateoedent and consequent 
are also called the terms of the ratio. 

Art. 335. A ratio may be expressed in two ways. The 
ratio of 6 to 3 may be expressed by two dote between (lie terms, 
thus, 6:3; or in the form of a fraction, by mating the antece- 
dent the numerator and the consequent tie denominator, thus, |-. 

The terms of a ratio must be of the same kind, or such as may 
be reduced to the same denomination, in order that they may 
have a ratio to each olJier. Thus, shillings have a ratio to shil- 
lings, and shillings to pounds, &o, ; but shiUings have not a ratio 
to gallons, nor pounds to days, because they are not commen- 
surable. 

AttT. 286. A ratio may be either direct or inverse. A direct 
ratio is when the antecedent is divided by the consequent ; an 
inverse ratio is when the consequent is divided by the antecedent. 
Thus, the direct ratio of 6 to S is |, and the inverse ratio of 6 
to 8 is g, or J. 

Tlie direct ratio of one quantity or ■mj/mher to another is 
fmi/nd by dividing the number whose ratio is rehired, wMch is 

Questions. — Art. 234. What is ratio? Bow muDy nambers are neCBS- 
Bttrv to form a ratio ? What are the antooedent and conSBqnont allied! — 
■ espressingaratJoT- Art. 23fi. What 
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the antecedertt, by the number with which it is compared, which 
is the consequent. The inverse ratio is foutid hy reversing this 
process. 

BxAMPtEs FOR Pkaoiicb. 

1. What ia the direct ratio of 9 to 8 ? Ana. 3. Of 18 to 6 ? 
Of 16 to 4? Of-24 to 12? Of 20 to 5? Of 15 to 37 

2. What is tlie direct ratio of 7 to 21 ? Ans. i. Of 4 to 
23 ? Of 6 to 30 ? Of 9 to 11 ? Of 9 to 99 ? Of 30 to 90 7 

3. What ia tlie direct ratio of 60 to 12? Of 132 to 11? 
Of 40 to 120? Of 32 to 96 7 Of 200 to 50? Of 144 to 
1728? Of 360 to 60? 

4. What is the inverse ratio of 10 to 5 ? Ans. ^. Of 27 to 
81? Of 16 to 48? Of 72 to 9? Of 11 to 8S? 

5. What is tlie direct ratio of 2£. 5s. to 9a. ? Ans. 5. Of 
9in. to 1ft. 6in. ? 

of two or more simple 
to be multiplied together. 




The compound ratio of 8x12:4x3 is 2x4 
Or " "of 96:12 iaS 

Wfa.cn a compound ratio is composed of two ecjual ratios, it is 
called a duplicate ratio ; when of three, it is called a triplicate 
catio, &c. 

Tlie dmple ratio of 



If the terms of a ratio are both multiplied or divided by 
he same number, the ratio is not altered. Tiius, the ratio of 
^ : 2 is 4 ; the ratio 8 X 2 ; 2 X 2 is 4 ; and tho ratio of 8 -^ 
J:2-=-2ia4. 






Healed byGoogIc 



PKOPORTION. 



* XXXI. PEOPOBTION. 
Art. 238. PnopORiios is an equality of ratios. Thus the 
ratios 9 ; 3 and 12 : i are equal, and when united form a pro- 
Proportion is usually expressed by four dots between the two 
ratios ; thus, the proportion in the preceding example is written 
9 : 3 : : 12 : 4, and is read, 9 is to 3 as 12 to 4. 

The numbers which form a proportion are called proportion- 
als. The first and ifiird are called antecedenis, the second and 
foztrth we called consequents ; also, the _^rsi and last are called 
extremes, and llie remaining two the means. 

Art. 239. Any four numbers are s^d to be proportional to 
each other when the first contains the second as many times as 
the third contains the fourth ; or when the second contains the 
first as many times as the fourth contains the tliird. Thus, 9 has 
the same ratio to 3 tiiat 13 has to 4, because 9 contaias 3 as 
many times as 12 contains 4. 

Art. 240. If the antecedents or ccmseguents of a 'proportion, 
or lotk, are divided by the same number, they are still propor- 
tionals. Thus, dividing the antecedents of the proportion 4 : 

8 : : 10 : 20 by 2, we have 2 ; 8 : : 5 : 20 ; dividing the conse- 
quentB by 2, we have 4 : 4 : : 10 : 10 ; and dividmg both the 
consequents and antecedents by 2, we have 2 : 4 : : 5 : 10 ; each 
of which is a proportion, since if we divide ihe second term of 
each by the first, and the fourth by the third, the two quotients 
will be equal. The ofieot ia the same when the terms are multt- 
xAied by the same number. 

Art. 241. The product of the extremes of a proportion is egu^ 
to the product of the means. Thus, the proportion 14 : 7 : : 18 : 

9 may he espressed fractionally, i^ = i^. Now, if we reduco 
these fractioca to a common denominator, we have J^ = -i^ ; 
but in this operation we multiplied together the two extremes of 
the proportion, 14 and 9, and the two means, 18 and 7 ; fJius, 14 
X 9 = 18X7. 

QDE3TI0K3. — Art. 2S8. What ie proptirdon? How Is proportion eipresa&J T 
What ars tte numbers called that fotm a, proportion ? Which are the oi- 
tremes? WMQh the means? — Art. 239. When are tmmbers said to be in 
proportion to eaoh other! — Art, 340. What is the effect of dividing the anta- 
oedenia or consequents of aproportionT Of multiplying them!— AM. 241, 
HoiT dose tbe pr{>duot of the extremes compare iiitb that of the raeana! 
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Akt. 342. If the extremes and one of the means are given 
the other mean may he found by dioiding the product of the ex- 
tremes hy the gwen mean. Thus, if the extremes are 3 and 24, 
and the giTen mean 6, the other mean is 12 ; because 24 X 3 
= 72; and 72 -r- 6 = 12. 

An.T. 243. If the. means and one of the extremes are given 
the other extreme may be found by dividing the product of t/ie 
means by the given extreme. Thus, if the means are 8 and 16, 
and tUe given extreme 4, the other extreme is 32 ; because 16 X 
8 = 128; and 128 -4 = 32. 

SIMPLE PROPOHTION. 

Aet. 241. Simple Proportion is an espression of the eciual- 
jty between two simple riitioa. 

Note. — Simple Proportion is sometimes called tlie Rule of Three. 

Ab.1. 245. Method of stating and solving questions in Simple 
Proportion. 

Es. 1. If Tib. of sugar cost 56 cents, what wfll 361b. cost? 
Ana. S2.88. 

opKEiTioH. Since 71b. have the same ratio to 

Extreme. Mean. Mean. 3Clb. as 56 centa, the cost of the 

7 lb. : 3 6 lb. :: 5 6 eta. former, have to the cost of the lat- 

g g ter, we have the Srat three terms 

s-n-Q- of a proportion given, namely, one 

H^ of the extremes and the two moans. 

16 8 Now, to ascertain which of theae 

7 ) 2 0.1 6 terms are the means, and which the 

. „ ■ n n - estrenie, we arrange .them in the 

$Z.a 8 Eatretoe. order of a proportion, or slate the 
i/aeslioii, by making 56 cents the third term , because it is of the same 
icind, and has the same proportion to the required answer, or fourth 
term, as the first has to the second. From tlio nature of the ques- 
tion, since the answer will lie more than S6 cents, or the third term, 
the second term must be greater than the first ; wo malte 301b. the 
second term, and 71h. the first, and then proceed as in Art. 246. 

QuESTiOHS. ~ Art. 242. If the estremea and ono of tlie means are given, 
how aan the other mean bo fomid ? — Art, 243. When the means and one of 
the estremea are given, Low can tlie other eitreme be found? — Art. 2J4. 
What 15 Himplo proportion? How many terma are given in questionB in 
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By Analysis. — If 71b. coat 56 cents, 1 pound will cost f of 50 
eonte, which is 8 cents. Then, if lib. cost H cents, 361b. will cost 
36 times as mueh ; that is, 36 times 8 cents, which are p.SH, Ans . 
aa before. 

Ex. 2. If 76 barrels of flour oost j456, what will 12 barrels 
cost? Aia. $72. 

OPtBiTioH. ^g gt^^^ (jijg question bj miiking 

™- '^'■' *■ $456 the third term, because it is of 

7 6 : 1 2 : : 4 5 6 the same kind of the required answer. 

1 2 Then, since the answer must be lass 

7 ft 1 t * 7 1) / on n than $456, because 12 barrels will 

^ ^ 9 ooat less than 76 barrels, we make 12 

** ° ^ barrels, the smaller of the other two 

15 2 terms, the second term, and 76 bar- 

15 2 ^s'^ ^he Jirsl term, and proceed as 

before. 

By Anai-ysis. — If 76 barrels oost $456, 1 barrel will cost ^^ of 
$456, which is $6. Then, if 1 barrel cost $6, 13 barrels will cost 
12 times as mueh ; that is, $72, Ans. as before. 

Ei. 3. If 3 men can dig a well in 20 dajs, how long will it 
take 12 men ? Ans. 5 days. 

opisiTios. SiacB the required answer is dajs, we 

men. men. days. make 20 daja the (ftjrd term. And as 12 

1 2 : 3 : : 20 men will dig the well in less time than 3 

3 meit, the answer must be less than 20 dajs. 

1 9 \ fiTi Therefore we make 3 men tJie second teiii, 

' __ . and 12 men the first, and proceed as in the 

5 ia,ys. other eiamfJes. 

JtY Analysis. — If 3 men dig the well in 20 days, it wiE take one 

man 3 times as long, that is, 60 days. Again, we say. If one man 

dig the well in 60 days, 12 men would dig it in tV of 60 days, that 

is, 5 days, Ans. as before. 

I^om the preceding examples we dedaee the following 
Rule. — Wrile the ffiveii member that is of the saine kind as the re- 
qiared fourth term, or answer, for the third term of the proporlion. 

Of the other two numbers, write the larger for the second ta-m, and 
the less far the first, when the answer sh<mld exceed the third term; hut 
write the lest for the second term, and the larger for the first, when 
the answer sJwutd be less than the third term. 

Multiply the second and third terms together, and divide their prod' 
vet hy the first. 

Qtjesttoks, — What is meant bj stating tlio qneatioa T Wiioli of the torma 
givon in the esample do jou make the third? "WhjT Whieb the aeoond! 
Why? WHoh the first? Why? After the question is stated, iiow Oo jon 
obtain the anawar ? 

21 
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Nous 1. — When the first and second terms consist of different denomi- 
nfitions, thej must be reduced to the same denomination ; and when tho 
third term is a compound number, it must be reduced to the lowest denom- 
inadoQ mentioned in it. The answer will be the same denomination as tlie 

Note 2. — To shorten the operations, footers common to the dividend 
and divisor m^j be cancelled. 

Note 3. — The pupil should perform these qnesljona bj analysis as well 
aa by proportion, and introduce oanceliation when it will abbreviate the 
operadon. 



orEBiTioH Br ojsoBttiTioH. Wc fixat state tlie question as di- 

1^ Iju i^ rested in the rule, and then write the 

1 fi ■ 9 fi ■ ■ 2 4 second and third terms above a hori 

„ ■ ' ' zontal line, witli the sign of multi- 

j 2 plication between them, for a diri- 

9 P X ■* * dend, and tho first term below tha 

^$144 line for a divisor, and cancel the 

I 6 common factors. 

Bj this method of analysis we first 

place the $24, which is of the same 

BY iNALYsis jBD oiBCBLuiioH. [;£jj|j ^f (jjg requiied answBr, aboTe 

6 a line for a dividend ; and then say, 

$24x90 Since $24 is the price of 16 bushela, 

= $144 1 bushel will cost A of $24, and ex- 

1 press the diyision by placing the 16 

below the line for a divisor. Now, 
since we have an expression for the 

C' !a of 1 busbel, we next express the multiplication of it by 96 
hels, the price of whicli is requited, and then cancel as before. 

Examples fob PaiCiice. 

5. What cost 9 gallons of molasses, Lf 63 gallons cost $14.49 ? 

Ans. S2.07. 

6. What cost 97 acres of land, if 19 acres can be obtained for 
$337,25 7 ■ Ana. 11721.75. 

7. If a man travel 319 miles in 11 days, how far will he travel 
in 47 days? Aas. 1363 miles. 

8. When $120 are paid for 15 barrels of mackerel, what 
will be the cost of 79 barrels? Ana. 8632. 

QcBSTiOHS. — What is the rula for aimpla proportion? Uow stimld tlia 
pupil perform tha questions ? How do jou state tha question and atranga the 
terms for oanoellation? What do you oauool ? How do you arrange tho teroi* 
for umoe1lD.tlon b; analyali? 
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9. If 9 horses eat a load of hay in 12 days, how many horses 
would it require to eat the hay in 3 days 7 Ans. 36 horses. 

10. When $5.88 are paid for 7 gallons of oil, what eost 27 
gaUons? Ans. $22.68. 

11. When 110.80 are paid for 91b. of tea, what eost 1471b 

Ana. $176.40. 

12. What cost 27 tons of coal, when 9 tons can be purchased 
for $85.95? Ans. $257.85. 

13. If 15 tons of lead cost $105, what cost 765 tdns? 

Ana. $5355.00. 

14. If 16hhd. of molasses eost $320, what cost 176hhd.'; 

Ans. S3520.00. 

15. If 15owt. 3cir. 171b. of sugar cost $124.67, what eost 
76cwt. 2^r. 191b. 7 Ans. $600.56+. 

16. If the oars on the Boston and Portland Railroad go one 
mile in 2 minutes and 8 seconds, how long will they be in pass 
ing from Haverhill to Boston, the distance being 32 miles 7 

Ans. Ih, 8min. 16sec. 

17. If a man travels 3m. 7ftir, ISrd. in one hour, how fai 
will he travel in 9h. 45nuQ. 19sec. 7 

Ana. 38m. 2fur. 32rd+ 

18. A fox is 96 rods before a greyhound, and while the fox 
ie running 15 rods the greyhound will rtm 21 rods; how far will 
the dog ran before he can catch the fos ! Ans. 336 rods. 

19. If 5 men can reap a field in 12 hours, how long would it 
take them if 4 mon were added to their number 7 

Ans. 6f hours. 

20. Ten men engage to bu Id % ho se m 63 days, but 3 of 
their numi er be ng tak n e V. how long will it take the rest to 
complete the ho c7 Aim. 90 days. 

21. If a 4 cent loaf wegls 5oz when flour is $5 per barrel, 
what should t we gh when flour s $7 50 per barrel? 

Ans. 3^0B. 

22. If 7 n en cm mow a fi Id 10 diys when the days are 
14 hotira io g how long would t take the same men to mow 
the field when the days arc 1 hours long? Ans. lOJ-^ days. 

23. If *91b. of butter will purchase 401b. of cheese, how 
many pounds of butter will buy 791b. of cheese ? 

Ans. 57filb. 

24. If I of a yard ooat | of a dollar, what will i^ of a yard 
cost? Ans. $0.763V- 

%'-H- 4'-' §XHXi = |ig- = g0.76iT^, Ans. 
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25. If 4| yards of clolli cost $ 

26. If for 4-^3- yards of velvet there be received 11|^ yards 
of calico, how many yards of velvet will be sufficient to purcli i^e 
100 yards of calico ? Ans. 39|f f yards 

27. A certain piece of labor was to have been peiformed by 
1$4 men in 36 days, but a number of tbem having been sent 
away, the work was performed in 48 days; required the number 
of men discharged, Ans. Dti men 

28. James can mow a certain field in fl days, John uin mow 
it in 8 days; how long will it take John and James loth to 
mow it? Ans. 33 days 

29. A. Atwood can hoe a certain field in 10 days but with 
the assistance of his son Jerry he ean hoe it in 7 days and he 
and his son Jacob can hoe it in 6 d^ys ; how long would it take 
Jerry and Jacob to hoe it together? Ans. 9^3 days 

30. Bought a horse for f 75 ; for what must I sell him to gain 
10 per cent. 7 

1.00 ; 1.10 ; : $75 : $82.50, Ans. 

31. Bought 40 yards of oloth at §5,00 per yard; for what 
must I sell the whole amount to gain 15 per cent. ? 

Ans. $230.00. 

32. My chaise cost $175.00, but, having been injured, I am 
willing to sell it at a loss of SO per cent. ; what should I re- 
ceive? Ans. $122.50. 

33. Bought a cargo of flour on speculation at $5.00 per bar- 
rel, and sold it at $6.00 per barrel ; what did I gain per cent,? 

Ans, 20 per cent. 

34. Bought a hogishead of molasses for $15.00, but, it not 
proving so good as I expected, I sell it for $12 ; what do 1 lose 
per cent. ? Ans. 20 per cent. 

35. Bought a hogshead of molasses for $27.50, at 25 cents 
per gallon ; how much did it contain ? Ans. 110 gallons. 

86. A certain fiirm was sold for $1728, it being $15.75 per 
acre ; what was the quantity of land ? 

Ans. 109A. 2R. 34f p. 
37. A certain cistern has 3 cocks ; the first will empty it in 2 
hours, the second in S hours, and the third in 4 hours; in what 
time would they all empty the cistern together? 

Ans. 55/g minutes. 
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COMPOUND PHOPORTION. 



Art. S16. Compound Proportion is an expression of the 
equality between a compound and a simple ratio. 

It is emplojed in perfonning such questions as require two 
or more operations in Simple Proportion, 

Aki. 247. Method of statmg and solving questions in Com- 
pound Proportion, sometimes called ti.e Double Kule of Three. 

Ex. 1. If §100 will gain |8 in 12 months, what will 8600 
gain in 10 months? Ans. $40. 



?i""-5„""f--88 we make %%, 

12mo. :10mo. J "' tbegaic.wWob 

600X10X8 _ 48000 _ ^^^_ ^.f ofVe 

100x12 1200 ' required an- 

swer, tie third 
term. Them, taking $1011 and $600, two of tlie remaining term, 
of the Eame kind, we inquire if tbo answer, depending on these alone, 
must bo greater or less than the third term ; and sinee it must be 
greater, because $600 will gain more than $100 in the same time, 

we make $600 the second term, and $100 the first. Again, we take 
the two remaining terms, and make 10 mo. the second term, and 12 
mo. the first, since the eame sum would gain less in 10 mo. than in 
12 mo. We then find the continued products of the second and 
third terms, and divide it bj the continued product of the first 
terms, for the answer. Hence the following 

Bulb. — Make that number wUdi k of the same kind as the answei 
repdred the third term of a proportion. Of the remmning numbers, 
laie any tv!o, thai are of the same kind, and consider vjkether an answer, 
depending upon these alone, vould be ffreafer or less than the third term, 
andplace them as directed in Stmp/e Proporlian. 

7»ere lake any other two , and consider whether an answer, depending 
only upon them, wojdd be greater or less than the third term, and or 
range them accor^ngly; and so on. until all are used. 

Qdebtionb Art. 246. What is compound proportion T For wliat ia it 

employed! — Art. 347. Bj what other name is it Bometiuies called) In 
stating the question, which of the numbers do yon make the third term? 
Why? Wba,t do yon do with the remaining terms? How do jou know 
which of the two to take tor the second term! Which foe tho first ? After 
n1] the terms have been arranged, how do joa find the answer ? What is the 
rnle for oompound proportion? 
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1 2 mo. : 8 mo. 
8 4 


■■■te 

= (32 


100X14 ' 
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Multiply the produet of the second t^rms by Ike third, and diniile 
the result hy the product of the first terms. The quotient vi'iU bf. Ihe 
fourth term, or answer. 



Es, 2. If $100 will gain |6 in 12 months, what will ! 
gain ia 8 months 7 



We state the queatioo according to 

the rule, and then write the scieond 

and third terms for a diyidend and 

the first terms for a-dlvisor, and can- 

n factors. 

BT iNjLYiiB iBD CAj'tKLLiTios. Bj this method of analysis 

4 o we say, if iJ6 are the gain of 

$0X«nio.X S$00 ^„„ SICO In 12 mo., in 1 mo. the 

iimo.X S'l -^^^ gain of ^00 will be ^ as 

g much, or -^, and in 8 mo. 8 

fjmea as much, or $^2*^- 

Again, if $100 gain $Vs^ ^ 8 mo., $1 wiU gaiET-Ji, of it, oi 

$-1^1., and |800 will gain 800 times as much, or $ijLli^, the 
same as in the operation. Cancelling the common factors, we obtain 
$32 for the answer. 

ExAMPIJilS FOR PBACTICE. 

3. If SlOO gain $6 in 12 months, in how m^ny mouthH will 
$800 gain $32? Ans S mmlhs 

4. If 3100 gain 86 in 12 months, how large i aum will it 
require to gain $32 in 8 months ? Ans $SOI> 

5. If S800 gain $32 in 8 months, what is the per cent 1 

Ans 6 ptr cent 
ti. If 15 oarpentora can build a bridge in GO ia,ya when the 
days are 15 hours long, how long will it tah.e 20 mt.ii to build 
the bridge when the days are 10 hours long? 

Ana 67i daji 



Qdbstioks. — How does tho author eay the queations under this rulo sli 
be performed ? How are guastiona alamd for eaneellation S WUiuh term; 
tskenfor tbe dirideBd? Wbloii fertile dirisor? What are oaneollod ' 
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7. If a regiment of soldiers, consisting of 939 men, can ea.t 
351 buskels of wheat in 3 weeks, how many soldiers will it re- 
quire to eat 1404 bushels in 2 weeks? 

Ans. 5634 soiclicrs. 

8. If 8 men spend §64 in 13 weeks, ivhat will 12 men spend 
in 52 weeks 7 Ans. «384. 

9. If 8 horses consume 42 bushels of grain in 24 days, how 
many bushels will suffice 32 tiorses 48 days? 

Ans. 336 bushels. 

10. If 6 men in 16 days of 9 houra each build a wall 20 feet 
long, 6 feet higii, and 4 feet thick, in how many days of 16 
hours each will 24 men build a wall 200 feet long, 16 feet high, 
and 6 feet thick 7 Ans. 90 days. 

11. If a man travel 117 miles in 15 days, employing only 9 
hours a day, how far would he go in 20 days, travelling 12 
hours a day? Ans, 208 miles. 

12. If 12 men in 15 days can build a wall 30 feet long, 6 
feet high, and 3 feet thick, when the days are 12 hours long, in 
what time will 30 men build a wall 300 feet long, 8 feet high, 
and 6 feet thick, when they work 8 hours a day 7 

Ans. 240 days. 

13. If the carriage of 5cwt. 3qr. 150 miles cost $24.58, what 
^nnst be paid for the caniage of 7cwt. 2qr. 151b. 32 miles, at tho 

same rate 7 Ans. S6.97+. 

14. A received of B $9 for the use of §600 for 6 months ; now 
B wishes to hire of A 61800 until the interest shall amount to 
the same sum. How long may he keep it ? Ans. 2 months. 

15. If 15 oxen or 20 cows will eat 3 tons of hay in 8 weeks, 
how much hay will be sufficient for 15 oxen and 8 cows 12 
weeks? Ans. 6j% tons. 

16. If 5 man, by laboring 10 hours a day, can mow a field of 
30 acres in 10 days, how long will it require 8 men and 7 boys, 
provided each boy can do -/y ^s much as a man, to mow a field 
containing 54 acres? Ans. If-^ days, 

17. If 2 men can build 12| rods of wall in 6^ days, how 
long will it take 18 men to build 247,^ rods ? 

Ans. 14 days. 

18. If 243 men, in 5^ days of 11 hours each, dig a trench of 
7 degrees of hardae^, and 2324 feet long, 3| foot wide, and 2^ 
feet deep, in how many days of 9 hours oach will 24 men dig a 
trench of 4 degrees of hardness, and 337^ feet long, 5^ feel 
wide, and 8^ feet deep ? Ans. 132 days. 
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§ XXXII. TROFIT AND LOSS. 

AftT. 248 1 Profit and Lobs ia the process by wliioh mer- 
ohanta and other traders estimate their gain or loss in bujing and 
selling goods. 

The following questions may be performed either by analysa 
or by proportion. 

Art. 249. To find the profit or loss per cent, when the eoat 
and Selling price are givea. 

Ex. 1. If I buy flour at $4 per barrel, and sell it at |5 per 
barrel, what is tlie gain per cent, ? Ans. 25 per cent. 

85 — $4 = 81 ; i = 1.00 -r 4 =: .25, or 25 per cent. 
By subtracting tie cost from the selling price, we find tlie gain per 
barrel to be $1. Now, if the gain is $1 on $4, on $1 it will be i of 
$1 = i of a dollar,, or 25 per cent. 

$5 — S4 = ®1 ; $4:81:: 1.00 : .25, that is, 25 per cent. 
2. If I buy flour at $5 per barrel, and sell it at f 4 per barrel, 
what is the loss per oent. ? Ans. 20 per cent. 

?5 — $4 = $1 ; J = 1.00 -^ 5 = .20, or 20 per cent. 
By subtracting the selling price from the cost, we find the loss per 
barrel to be $1. Now, if the gain is $1 on $i, on $1 itwill be f 
of $1 =' ^ of a dollar, or 20 per cent. From this analysis and that 
of the preceding example, it is Baen that the operation la equivalent 
to making the gain or loss the numerator of a fraction, and the cost 
the denominator, and then reducing this fraction to a decimal ; or, 
in short, to simply dividing the gain or loss by the cost. 

$5 — 84 = 11 ; $5: $1 : : 100 percent: 20 per cent. 

Rule 1. — Divide the gain or loss h^ ike cost, and the fuoiieni wiU 
be Ike gain or lass per cent. Or, 

Rule 2. — As ike cast is to the gain or loss, so is 100 prv cent, to 
ike gain or loss per cent. 
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Examples for Pbactice. 



3. Bought 40 jarcla of broadclotli at $5.40 por yard, and 1 
Bell f of it at S6 per jard, and the remainder at $7 per yard ; 
what do I gain per cent. ? Ana. 15f? per cent. 

4. A merchant purchased for caish 50 barrels of flour, at $5 
per barrel, and immediately sold the same oa 8 months' credit, 
at 85.98 per barrel ; what does he gain per cent. ? 

Ans. 15 per cent, 

5. A grocer bought a hogshead of molasses, containing 100 
gallons, at 30 cents per gallon ; but 30 gallons having leaked 
out, he disposed of the remainder at 40 cents per gallon. Bid 
he gain or lose, and how much per cent, ? 

Ans. Lost 6| per cent. 

6. A gentleman in Kochester, N. Y., purchased 3000 bushels 
of wheat, at $1.12^ per bushel. He paid 5 cents per bushel for 
its transportation to N. Y. city, and then sold it at §1.37^ per 
bushel ; what did he gain per cent. ? Ans. 17ji^ per cent. 

7. J. Morse bought, in Lawrence, a lot of land l-fi^ rods 
square, for $5 per square rod. Hs sold the land at 5 ccnta pec 
square foot ; what did he gain per cent. 1 

Ans. 172^ per cent. 

Art, 250. To find the selling price when the cost and tlio 
gain or loss per cent, are given. 

Ex. 1. If I buy flour at |4 per barrel, for how mucih must I 
sell it per barrel to^ain 25 per cent, 7 Aus. 85. 

$i X -25 = 81.00 ; then $4 + SI = 85, Ans. 

It is evident, if I sell the flour for 25 per cent, gain, I sell it for 
.25 mote than it cost. Therefore, if I add to the cost .25 oftlieeo.st, 
the sum will be the price per barrel for which the floiir must be 
sold ; as seen in the operation. 

1.00 + .25 = 1.25 ; 1.00 : 1.26 : : $i : S5, Ans. 

2. If I buy flour at $5 per barrel, for what must I sell it per 
barrel to lose 20 per cent. 1 

II End the selling price wben Uis oust 
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$5 X -20 = 11.00 ; $5 — SI = H, Ana. 

It is evident, if I sell the Boar for 20 per cent, low, I sell it for ,20 

lees than It cost. Therefore, if I subtract fTOia tlie cost .20 of tho 

cost, the remainder will be the price per barrel for which the flour 

must be sold ; aa seen in the operation. 

1.00 — .20 -= .80 ; 1.00 : .SO-; : $ 5 : S 4, Ana. 

Rule 1. — Find tlte percentage on the cost at the given rate per cent,, 
and add it to the cost, or stibiraci it from the same, aecording as the sell- 
ing price is lobe that of profit or loes. Or, 

EuLE 2. — Asi. is to X wiUh the vTofit per cent, added, or loss per cent, 
subtracted, expressed decimaUy, so is the given price to (lie price required. 

Examples forPraoitch. 

3. Bought a hogshead of molasses, containing 120 gallons, &r 
30 cents per gallon, but it not proving bo good as was expected, 
I am willing to lose 10 per cent, on the cost; what shall I re- 
oeJ¥e for it? Ana. §32.40. 

4. A grocer bought a hogshead of sugar, weighing net Sowt. 
3qr. 51b., for 388 ; for what nmst ho sell it per pound to gain 
20 per cent, ? Ans. 12 cents per pouncf. 

5. J. Simpson bought a farm for $1728 ; for what must itba 
sold to gain 12 per cent., provided he b to wait 8 months, with- 
out interest, for his pay ? Ana, $2012.77 +. 

6. J. Fox purchased a barrel of vinegar, containing 32 gal- 
lons, for S* ; but 8 gallons having leaked out, for how much 
must he sell the remainder per gallon to gain 10 per cent, on the 
cost? Ans. $0.18^ per gallon. 

7. Bought a torse foe $90, and gave my note to be paid in 6 
months, without interest ; what must be my cash price to gain 20 
per cent, on roy bargain 1 Ans. 8104. 84-|-. 

8. H. Tilton bought 7cwt. of coffee at $11.50 per cwt., but 
finding it injured, he ia willing to lose 15 per cent. ; for how 
much must he sell the 7cwt. ? Ans, $68,42-[-, 

Art. 251 • To find the cost when fte selling price and the 
gain or loss per cent, are given. 

Ex. 1. If I sell floiir at $5 per barrel, and by ao doing make 
25 per cent., what was the cost of fJie flour 7 

Ans. $4 per barrel, 

GndiDg at nbat prioe 
'hat is tho second rulB I 
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15.00 -^ 1.25 = 34, Ana. 

Since the gain ovidcntly la 25 per cent, of the coat, the selling 
price, $5, is eqmil to the cost increased by 25 per coat, of the cost ; 
or, as it may be expressed, equal to 1.25 of the cost. Hence, the 
cost must be aa many dollars aa the $5 contains times 1.25 ; and, 
diyiiling, we obtain $4, the answer required, 

1.00-4-.25 = 1.25i 1.25 : 1.00: : $5 ; $4, Ans. 

2, If I sell floui at $4 per barrel, and by so doing lose 20 
per cent., wliat was the cost of the flour? Ans. $5 per barrel. 

S4.00 -^ .80 = g5, Ans. 

Since the loss evidently is 20 per cent, of the cost, the selling 
price, $4, is equal to the eost decreased by 20 per cent, of the cost ; 
or, as it maybe expressed, equal to ,80 or the cost. Hence, the cost 
must be as many dollars ae Iho $5 oontMna times .80 ; and, divid- 
ing, we obtain $3, the ajiswer required. 



1.00 — .20 = .80; .80 : 1.00::84 : $5, Ans. 

EuLB 1. — Divide the selling price by 1 increased by /he t/ain per 
cent., or by \ decreased by the loss per cent., es^ressed decimally, and 
the guotieni mil be the cast. Or, 

Bulb 2. — As 1 milk the gain per cent, added, or loss per cent, sitb^ 
tracted, es^ressed decimally, is to 1, jo is the selling price to the cost. 

Examples »oa Pbactiob. 

3. Having used my chaise 16 years, I am willing to sell it for 
880 ; but by so doing I lose 62| per cent. ; what was the cost 
of the cliaiac? Ans. $213.33^. 

4. If I Bell wood at $7.20 per cord, and gain 20 per cent., 
what did the wood cost me per cord 1 Ana, 86 per cord, 

5. J. Adams sold 40 cases of shoes for §1600, and gained 18 
pec ceat. ; what was the first cost of the shoes ? 

Ans. $1355.93+. 
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6. Bold 17 barrels of flour at |8 per barrel, for mhieh I re- 
ceived a note payable in 3 months. This note I had discounted 
at the Granite Bank, but, on examining nij account, I find I have 
lost 10 per cent, on tiie flour ; wliat was the cost of it 7 

Ans. 8148.76-f-. 

Art. 252. The selling prioe of goods and the rate per cent, 
being given, to find what tlie gain or loss per cent, would be, if 
Bold at anotliGr price. 

Ex, 1. If I sell flour at f 5 pet barrel, and gain 25 per cent,, 
what should I gain if I were to sell it for S7 per barrel? 

The solutioa of this question involves two principles ; First, 
to find the cost of the flour per barrel. (Art. 251.} 

Thus, 85.00 -i- 1.25 = $4.00, the cost per barrel. Second, 
to find the gain per cent, on the cost when sold at $7 per barrel. 
{Art. 2-18.) 

ThuB, $7 — $4 = 83 ; 3.00 -^ 4 = .75, or 75 per cent. 

1,00 -4- .25 = 1.25 ; S5 : 87 : : 1.25 : 1.75 ; 
1.75 — 1.00 = .75, that ia, 75 per cent. 

BCTLE 1. —Find the cost (Art. 251), and (ken the gain or Joss per 
cent, on iMs cost at the proposed selling price. (Art. 248.) Or, 

itoiB: 2.—^ As the first price is to the proposed price, so is 1 wftS tJie 
gain per cent, of Oie first price added, or the loss per cent, of the first 
price subtracted, to 1 wiih Die gain per cent, of ike proposed price added, 
or toith the loss per cent, of the proposed price subtracted. . 

NoTB.i — If Uie r«Biilt by the last rule esoeeda 1.00, the exc^a is the 
gain per eent. ; but, if it is' less than J .00, the defioieno j is tba loaa per 

ExAMPi.ES rOB Practice. 

2. Sold a quantity of oats at 28 cents per bushel, and gained 
12 per cent. ; what per cent, should I gain or lose, if I were to 
sell them at 24 cents per bushel ? Ans. Lose 4 per cent. 

3. S. Rice sold a horae for $37.50, and lost 25 per cent! ; 
what would have been his gain per cent, if he had sold him. for 
$75 ? Ans. 50 per cent. 

4. 8. Phelps sold a quantity of wheat for $1728, and took 

QuE»TroN3. — Art. 2.^2. What is the liret rale for finding what gain or loaa 

cent- are giren T What is the aeoond rule? If the aaavet e-oeeda $100 
what is theflsesas! If it it less than 6100, what is tiie dafioiflneyt 
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d note payable in 9 months witliout interest, and made 10 per 
cent, on his purchase; what would have been his gain per cent, 
if he tad sold it to James Wilson for 32000 cash? 

Ana. 334- poi' cent, 

MISCULLAKE0U9 EXERCISES IN PEOEIT AKD LOSS. 

1. A horse that cost f 84, hamg been injured, waa sold for 
875.60 ; what waa the loss per cent. ? Ane. 10 per cent. 

2. Sold a horse for 875,60, and lost 10 per cent, on tJie cost ; 
but, if I had sold him for $97,44, what per cent, should I have 
gained on tlio cost of the horse ^ Ans. 16 per cent. 

3. M. Star sold a horse for $97.44, and gained 16 per cent. ; 
what would haye been Mb loss per cent, if he had sold the horse 
for 875,60, and what his actual loss? 

Aris. Loss 10 per cent, $8.40 loss, 

4. If I buy clotli at 85 per yard, on 9 months' credit, for what 
ainBt I sell it per yard for cash to gain 12 per cent. ? 

Ans. $5.35-^. 

5. A, Pemberton bought a hogshead of molasses, containing 
120 gallons, for $40 ; but 20 gallons having leaked out, for what 
must he sell the remainder per gallon to gain 10 per cent, on his 
purchase? Ans. $0.44. 

6. H. Jones sells fiour, which cost him $5 per barrel, for 
$7.50 per barrel ; and J, B. Crosby sella coffee fer 14 cents per 
pound, which cost him 10 cents per pound; which makes the 
greater per cent, t 

Ans. H. Jones makes 10 per cent, most, 

7. J. Gfordon bought 160 gallons of molasses, but having sold 
40 gallons, at 30 cents per gallon, to a man who proved a bank- 
rupt, and could pay only 30 cents on the dollar, he disposed of 
the remainder at 35 cents per gallon, and gained 10 per cent, on 
his purchase ; what was the cost of the molasses ? 

Ans. $41.45+. 

8. D. Bugbee bought a horse for $75,60, which was 10 pei 
cent, leas than his real value, and sold him for 16 per cent, more 
than his real value ; what did ho receive for the horse, and what 
per cent, did he make on his purchase ? 

Ans. Eeccived $97.44, and made 28f per cent. 

9. A merchant bought 70 yards of broadcloth that was IJ 
yards wide, for $4,50 per yard, but the cloth having been wet, 
it shrunk 5 per cent, in length, and 5 in width ; for what must 
the doth be sold per square yard to gain 12 per cent, 1 

„, Ans. I3.19+. 
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4XXXIII. PAETNEESHIP, OR COMPANY BUSINESS. 

Art. 253. PABiKatRSHip is the association of two or more 
persons in business, iritli an agreement to share the profits and 
losses in proportion to the amomit of capital stock, or the value 
of the labor and experience of each. 

The association is called a Firm, or Company ; the money or 
property invested is called the JoiTtt Stock, or Capital ; each of 
the owners is called a Partner, and the profit or gain the Difi- 



Art. 254. To find each partner's share of the profit or loss 
when tho stock is employed for the same time. 

Ex. 1. John Smith and Henry Gray enter into partnership for 
three years; Smith puts in $4000, and Ura;;^ 82000. They 
gain $570. What is each man's share of the gain? 

Ans. Smith's gain, $380 ; Gray's gain, $190. 



$ 4 0, Smith's stock, ^gg s= f , Smith's part of the stock. 
$ 2 0, Gray's " fSSg = ^, Gray's part of tte stock. 

$ 6 0, Whole stock. 

Then f of | 5 7 0, the whole gain, = $ 3 8 0, is Smith's share of 

the gain. 
And i of $ 5 7 0, " " = $19 0, is Gray's share of 
Proof, $570 ^^''g™- 

Sinoe the sum of $4000 and $2000, equal to $6000, is the whole 
stock, it is evident that Smith's part of tho stoek is ^%% ^ f ; and 
that Gray's part ia §gSS ^ ^. Then, since each man's gain must 
be in proportion to his stock, f of $570, = $380, is Smith's share 
of the gam ; and J of $570, = $190, is Gray's share of the gain. 



$6000:$570::$4000:S38 0, Smith's 
86000:S570:;|2000:|19 0, Gray's 
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Rtjlb 1. — Multiply the whole gain or loss by each partner's frac- 
tional part of the stoi^k, and the product will be Ihe gain or loss of each. 
Or, 

Rule 2. — As the wkoh stock is to each partner's stock, so is ilie 
whole gain or loss to each partner's gain or loss. 
Examples tor Practicb. 

2. Three merchants, A, B, aai 0, engaged in trade. A put 
in S6000, B put in S9000, and put in $5000. They gain 
$840. What is each man's share of the gain? 

Ans. A's gain $252, B's gain 8378, C's gain $210. - 

3. A bantrupt owes Peter Parker $8750, James Dole §3610, 
and Jaiflgs Gage $7000. His effects, sold at auction, amount to 
$6875 ; of this sum $375 are to be deducted for expenses, &c. 
Wliat will each receive of the dividend 1 

Ans. Parker, $2937.75-i|^; Dole,- $1212.03^6^; Gage. 
$2350.20^^. 

4. A merchant, ikiling in trade, owes A 8500, B g386, 
$988, and B $126. His effects are sold for SIOO. What will 
eaot man receive 7 

Ans. A receives $25.00, B $19.30, $49.40, D $6,30. 

5. A, B, and 0, engaged in trade. A put in $700, B put in 
$300, and put in 100 barrels of flour. They gained $90 ; of 
which sum C took $30 for his part ; what will A and B receive, 
and what was C's flour valued per barrel ? 

Ans. A receives $42, B 618, C'a flour $5 per barrel. 

Art. 255. To fimi each partner's share of the profit or loss, 
when the stock is employed for unequal times. 

Ex. 1. Josiab Brown and George Dole trade in company 
Brown put in $600 for 8 months, and Dole put in $400 for 6 
rnocfis. They gain $60. What is each man's share of the 

8600X 8 = 8480 0, Brown'3 money for 1 month. 

|.|gg = %< Brown's part of stock. 
$400x6 = $240 0, Dole's money for 1 month. 

. 2jg^ = J, Dole's part of stock. 

8 7 2 0, Whole stock for I month. 
Then f of $60, the whole gain, = $40, is Brown's share of gain. 
And iof$60, " " " =$20, is Dole's 

QcBsnoH. — Art. 254. What is tbe rule for finding the slflu-es of profit or 
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It is evident that $600 for 8 months is the eamo aa $600 X 8 = 
$4800 for 1 month, because |4800 would gain as much in 1 month 
as $600 in 8 months. And for the same reason, $400 for 6 moEths 
is tho same as $400 X 6 = $2400 for 1 month. The question is, 
therefore, the same as if Brown had put in $4800 and Dole $2400 
for 1 month each. The whole stook would then he $4800 ■}- $2400 
= $7200, imd Brown's share of the gain would be f fgg- = | of $60 
— $40. Dole's Bharo will he ^%% = J of $60 = 20 

S4800 $7200:$4800::$60:|4 0, B's ahare. 
$2400 7 2 : $ 2 4 : : $ 6 r $ 2 0, D'a share. 

17200 

Rule 1 . — Multiply each partner^ s stock hy the time it was in trade, 
and consider each product a numerator, to be written over the sum of 
the products, as a common denoimnator. Then, multiply the whole 
gain or loss hy each of thesefractions, and the product vAll be the ^ain 
or loss of each partner. Or, 

Rule 2. — Multiply eath partner's stock by the time it was in 
trade; then, as the sum of these products is to each product, so is the 
iDhole gain or loss to each partner's gain or loss. 
ExAMPua FOR Pkacsticb. 

2. A, B, and 0, trade in company, A put in 3700 for 5 
montha; B put in $800 for 6 months; and C put in $500 for 
10 months. They gain $399. What is each man's aharo of the 
gain? Ans. A's gain ^105, B'a gain |144, C's gain $150, 

3. Leverett Johnson, William Hydo, and William Tyler, 
formed a connection in business, under the firm of Johnson, 
Hyde & Co. Johnson at first put in $1000, and at the end of 
6 months he put in $500 more. Hyde at first put in $800, and 
at the end of 4 months he put in $400 more; hut, at the end of 
10 months, he withdrew $500 from the firm. Tylor at first put 
in $1200, and at the end of 7 months he pat in $300 more, and 
at the end of 10 months he put in $200. At the end of the 
year they found their net gain to bo $1000. What is each man's 

Ans. Johnson's gain 8348.02|», Hyde's $273.78^i, Tyler's 
$378.195Vt- 

4. George Morse hired of William Hale, of Haverhill, his 
best horse and chaise for a ride to Newburyport, for $3.00, with 
the privilege of one person's having a seat with him. Having 

QuESTiong. — Art. 255. What are tliB rules for Ending the shares of profit 
or loaa when the stook Is employed for unequal times ? Why do jou multiply 
eaoh man's stook by the time it was in trade ? 
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rode 4 milea, he took in John Jones, and carried him to New- 
buryport, and brought him back to the place from which he took 
him. What share of the expense should each pay, the distance 
from HaverMil to Newburjport being 15 miles? 

Ans. Morse pays |1.90, Jones pajs JSI.IO, 

5. J, Jones and h. Cotton enter into partnership for ono year. 
January 1, Jones put in flOOO, but Cotton did not put in any 
until the first of April. What did ho then put in, to have an 
equal share with Jones at the end of the year ? 

Abb. |1333.33f 

6. S, C, and D, engage ia partnership, with a capital of S4700, 
S's stock was in toade 8 months, and his share of the profits was 
896 ; C's stock was in the firm 6 months, and his share of the 
gain was gSO ; D's stock was in the firm 4 months, and his gain 
was $80. Required the amount of stock which each had in the 

( S's stock $1200. 

Ans. ) C's stock $1500. 

( D'a stook 82000. 

7. A, B, and C, engage in trade. A put in $300 for 7 months, 
B put in $500 for 8 months, and C put in $200 for 12 months ; 
they gain $86 ; what share of the gain does each receive? 

Ans. A S21, B $40, and 824. 

8. A and B engage in trade, witli $500. A put in his stock 
for 5 months, and B put iu his for 4 months. A gained $10, 
and B gained $12 ; what sum did each put in ? 

Ans. A $200, B $300. 

9. A and B trade in company. A put in $3000, and at the 
end of 6 monais put iu $2000 more ; B put in $6000, and at 
the end of 8 months took out $3000 ; they trade one year, and 
gain $1080 ; what ia each man'a share of the gain? 

Ans. A's share is $480, E's S600. 

10. Four men hired a pasture for $50. A put in 5 horses 
for 4 weeks ; B put in 6 horses for 8 weeks ; C put in 12 oxen 
for 5 weeks, calling 3 osen equal to 2 horses ; and D put in S 
horses for 14 weeks. How much ought each man to pay ? 

Aus. A$e.6G§, B $16.00, C $13.33^, and D $14.00. 
n. A, B, and C contract to build a piece of railroad for 
$7500. A employs 30 men 50 days ; B employs 50 .men 
36 days ; and C employs 48 men and 10 horses 45 days, each 
horee to be reckoned equal to one man, and he is alto to have 
$112.50 for overseeing tlie work. How much is eacli man to 
j-eceive? Ans. A receives $1875 ; B$2250; C$3375. 
22* 
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Akt. 256. The currenoy of a state or country is its mon^ 
or circulating modium of trade. In tie United States, the gold 
silver, and copper coins of the country, forragn coins whose value 
has been fixed by law, and bank notes, redeemable in specie, pasa 
aa money. The legal tender, however, in payment of debts, ia 
gold and silver. 

The intrinsic value of foreign coins is fheir mint value, or that 
depending upon the weight and purity of the metal of which thoy 
are made ; their commercial value is the price they will bring in 
thanuirkot, and their lei/oi value ia that fixed by law. 

The value of foreign coins, as fixed by present laws of the 
United States, is shown in the following 

Tabi,b OB FoREiOH Otiiibekcdk. 



Pound Ster. of G. Britain, $■ 
Pound 8ter. of Br. Prov., J 
Nova Scotia, N. Bruns., J' 
Newfoundland, and Can., ) 
Dollar of Mexico, Peru, ( 
Chili, and Cen. Amer., t 
Specie Dollar of Sweden j 

and Norway, j 

Specie Dol. of Denmark, 
Rix Dollar of Bremen, 
Eii Dol., or Thaler, of) 

Prussia and Northern j 



Ruble, silver, of R 
Guilder of Netherlands, 
Plorin of Netherlands, 
Florin of South of Ger., 



Ounce of Sicily, $ 

Pagoda of India, 
Tael of China, 
Milrea of Portugal, 
Milrea of Azores, 
Dueat of Naples, 
Rupee of British India, 
Marco Banco of Hamburg, 
Franc of France and BeC, 
Livre Touruois of Franco, 
Leghorn Livre, 
Lira of Lomhardy, Vene- ) 
tian Kingdom, J 

Lira of Tuscany, 
Lira of Sardinia, 
Real Plato of Spain, 
Real Vellon of Spain, 



The legal currency of this countr , previous fo 1786, 
was sterling money, or that of pounds, shillings, and pence. On 
the adoption of the currency of dollars and cents, there were in 
circulation colonial notes, or bills of credit, which had depre- 
ciated ia value. This depreciation being greater ia some sections 





- Art. 258. What is OQrroney 


Xlnitad States 




oomroeroial va 


BB? Whatistho iBEBlval 



of this country prerlous to 178G ? 
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than in others, gave 
numlDer of shillings 
lowing 

New Eng. 
dniinJ Virginia, 
^^^^ Kentucky, 

$li 

$li 

$li 
$li 



CURRBNOIEti. 2o9 

ciso to the variatioa, in tie states, as to tiie 
equivalent to a dollar, as shown in the fol- 



New York, 
Ohio, 
Michigan, 
North Carolina, 
Pennsjlvania, 
New Jersey, 
Delaware, 
Maryland, 

South Carolina, 
Canada, 
Nora Scotia, 
New BrunHwiek, 
L Newfoundland, 

) Great Britam, 



NOTS. — The old 
accounts, yet tio price of articles is atill 
currencj of their state. 



^£., called New York currency , 



= 73. Od. = g£. , called Pennsylvania cur- 
^renoy; of which l£.= $2g ; l8.= 13ict3. 

S= 4a. 8d. = -ia^-i called Georgia currency ; 
of which 1£. = $4f ; Is. = 21^ct9. 



4t^s. = ^£. , called English or Ster- 
Lg money ; of wliieh 1£. = $4.84 ; Is. 
24^018. 

of the St 



dbyac 



Art. 257 Rj 
the yalne of the < 
nations of anoth 



or CURBENCIES. 

f Currencies is the process of findin 



du I uids, shillings, pence, and farthings, 
es t United States money. 



Ex. 1. Reduce l^£. 15s. 6d. New England currency to United 
States money. Ans. $62,58^. 

opraiiTioij. yve first reduce the BhilliogB 

18£. 158. 6d. = 18.775£. and pence to the dedmal of a 

18.775 -- T% = S62.58i pouna {Art 188).and then ^ 

^ " " nesing it to the pounds, we divide 

QoESTiOBS. — IVhat gave rlss to the variation in the old ourrenov of this 
oountrj ? Repeat the table. How 
need?— Art, 360. What is roduotii 
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the sum by -fg, boeauso 6s., or a dollar in thia currency, is -fjj of a 

Sound, and than obtain tlio answer in doliara and the decimai of a 
uUar. Hence the following 
EuLB. — Dimde the giv&i sum eicpressed in pounds and decimals of 
a pound, by the value of $1 expressed in a fraction of a pound. Tht 
quotient wiU be the value in dollars. 

ExAMPtES FOB PttiOTIOB. 

2. Change 144^6. 73. 6d. of the old New England ourrenoy 
to "United States money. Ajis. $481.25. 

3. Change 7i£. Is, 6d. of && old currency of New York to 
Uniffid States money. Ans. $185.18|. 

4. Change 129j£, of the old currency of Pennsylvania to 
United States money. Ajib. $344. 

5. Ciange 84^. of the old ourrenoy of Soutk Carolina to 
United States money. Ans. $360. 

6. Change 144£. 4s. of Canada and Nova Scotia currency to 
United States money. Ana. $576.80. 

7. Cliange 257 £. 8s. 6d. English or sterling money to United 
States money, Ans. $1245.937. 

Art, 239. To reduce United States money to pounds, sHl- 
lings, pence, and farthings, of the different c 



opEKiT[ON. SinoeGs , era dollar, in thiscar- 

$152,625 X A = 45.7875£. rency, is fa of a pound, we mnl- 

45.7875£. = 45je. 15s. 9d. t'plj tl^e given sum by tlie hic- 

tion "A, and reduce the decimal 

(rt shillings and pence. (Art. 189.) 

Rule. — Multiply the ffiven sum expressed in dollars by the value of $1 
expressed in a fraction of a pound. The quotient utill be th' i alue m 
pounds, 

ExAiipLBa FOB Practice. 
2. Change $481.25 to the old ourreucy of Now England. 
Ans. 144£. 7s. (id. 



QuESTroHS. — Art. 260, How do yea reduoo United States monej tu iiounds, 
Ehilliiigs, panoe, and laiUiings, New Eogiapd ourreooj? Why multiply by 
^(f£. ? now would you reduce United States money to poundE, Ac, Ohio 
currency ? Hun, to Pennsylynaia ourrenoy r What is the general rulo ! ~ 
Art. 261. Wist is the rula for reducing United Stataa money to pounds, alill- 
Uug3, poniMi, and farthinga, of the different currenciea 1 
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3. Change $i85.18j to tke old currency of New York. 

Ans. 74£. Is, 6d. 

4. Change §344 to the old ourrenoy of Penaaylvania. 

Ans. 129£. 

5. Change §360 to the old ourreuoy of South Carolina. 

Ana. Bi£. 

6. Change $575.50 to Canada and Noya Scotia currency. 

Ans. 144£. 2s. 6d. 

7. Change $1245.93,7 to Englisli or sterlmg money. 

Ans. 257£. 8b. 6d. 

Am. 260. To reduce any foreign currency to United Statea 
money, and United States money to any foreign currency, when 
the value of a unit of the foreign currency ia known (Art. 256), 
Eimply 



Examples for Practice, 
Ex. 1. Reduce 123 ruhlos, silver, of Russia, to Unitod States 
money. Ans. $92.25. 

2. Reduce $27.90 to franca. Ana. 150 franca. 

3. What is the Take of 121 thalers of Prussia in United 
States money? Ans. |83.49. 

4. What is the value of $165.20 in fiorins 7 

Ans. 413 florins. 

5. A merchant purchased tea in China to the amount of 216 
taels. What did it cost in United States money ? 

Ans, $319.68, 

6 How many reals, plate of Spain, are equal to $5137.90? 

Ans. 51379. 



J XXXy. EXCHANGtE. 

Art. 261. Exchakob, in commerce, ia the paying or receiv- 
ing of money Jn one place for an equivalent sum in another, by 
means ofdrafis, or iilU of exchange.. 

Qdbsteon^. — Art, 360. How do jou foduoo any forer^ caiTency to 
United States money, and United Stfttea money to any fotaian currency 1 
Art, 261. Wiatjs " 
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A )Ml of exchani/e is a written order, to some person at a dio 
tanoe, to pay a certain Bum, at an appointed time, to anothel 
person, or to his order. 

The person who draws a bill is t«nnod the maker, or drawer ; 
the person for whom it is drawn, the buyer, taker, or remitter ; 
the person on whom it is drawn, the drawee, and after he hae 
accepted, the acceptor. The person who endorses it is t«rmed 
the endorser ; and the person in whose legal possession the bill 
may be at any time ia termed the holder, or possessor. 

Exchange ia at par when a certain sum, at the place from 
which it is remitted, will pay an equal sum at the place to which 
it is remitted. It is said to be at a premmm, or above par, when 
the balance of trade is against the place from which the bill ia 
remitted ; and below par when the balance of trade is in favor of 
the place from which the bill is remitted. 

INLAND BILLS. 
Art. 262i An Island Bin of exchange, or drafl, is one of 
whioh the drawer and drawee are both residents of tlie sama 
country. 

Abx. 263. To find Uie yalue of an inland bOl, or draft, 

Add to Ike face of the bill, or draft, ike amount qfpremiwn, or sui- 
Iraclfrom tkeface of the bill, or draft, the amaunl of discount. 

EXAMZLES ¥011 PuACTICB. 

Ex. 1. What is the value of the following bill of ezohango, or 
draft, at 1^ per cent discount? Ana. $445.22. 

8452. Boston., March 6, 1856. 

At sight, pay to William Dura, or order, four hundred and 
fifty-two dollars, value received, and diarye the same to my 
account. 

Edwin Danton. 



2. A merchant in Cliicago purchased a bill on New York for 
81164, at 1 per cent, premium; what did he pay? 

Ans. §1175.64. 



ia tliB endoraBt? 

pnrT Whan at a premium? When al 

draft ! Hon do ;ou £ad Ihe i-alue of i 
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3. What costs a bill on Biirlmgt«n, Iowa, for 14000, at 2^ 
per cent, discount 7 Ana. SB900. 

4. Wliat costs a bill on Buffalo for $450, at f of 1 per cent, 
discount? Ans. S¥i4-7.I8|. 

5. What costs a draft ftom the Girard Bank, Philaddphia, on 
the Bank of CommercG, Boston, for $2517,70, at J of 1 per 
cent, premium 7 Ans, $2520. 84-^-. 

FOREIGN BttLS. 

Aet. 26'I, a Foreign Bill of exchange is one of which the 
drawer and drawee are residents of different eouatries. 

Foreign bills are usually drawn in sets ; that is, at the same 
time there are drawn two or more bills of the same tenor and 
date, each containing a condition that it shall continue payable 
only while the others remain unpaid. 

Note. — Erwih bill of a set la remitteil in a different mnnner, in order to 
guard against loss or delay ; and when oce of the Eet has been accepted 
and paid, the others become worthless. 

EXCHANGE ON ENGLAND. 

Art. 265. The exchange value, iu the United Statea, of the 
pound Sterling of Great Britain, ia that of ita former legal value, 
or 84J = 84.44^, which is considerably below either its intrin- 
sic or commercial value. The commercial value is generally 
about 9 per cent, more than this exchange, or nominal par value. 
Thus, nominal par value being =;: $4.44| 

To which we add 9 per cent, p ' 



The commercial par value will be ^ $4.84|. 

Therefore, when the nominal exchange between the United 
States and Great Britain exceeds 9 per cent, premium, it ia 
above true par ; when less, it ia below true par. 

Art. 2B6. To find tie value in United States currency of a 
bill on England. 

Ex. 1. What should be paid for the foUowmg bill at 0^ per 
cent, premium? Ana. S4866.66|. 

QmBTiONB. — Art. !fil. What ia a foreign bin of exchonge? How iira 
Jbreign bills uanallj drawn 7 Whj? — Art. 26S. What ia the ejichan"e vilIub 
ot the pound starling of Great Britain, in United States inuaey ? Hon doos 
Uiia differ from tho conuneroial or trae par valua 7 
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Eiehange for £1000. Nejo York, May 16, 1856. 

Thirty days after sight of this first of exchange [second ana 
third of the same tenor and date unpaid), pay J. W. Hathaway 
(^ Co., or order, in l/mdan, one thousand pounds sterling, valut 
jeceived, and place the same to my account. 

To Bates, Baking & Co., Lmidon. Rirns W. Kino. 

^£. -1- mi£.. = 1.095£. ; 1.095 X »V- = «4.866| ; 1000 X 
¥4.866| == |4866.66|. 
We add to \£. the premium on 1£., and obtain 1.095£., 
which, multiplied by SV^, or $4|, the nominal value of a pound, 
gi¥ea84.866§astb9value of apound at the given rate of es- 
change ; and 1000 multiplied by ttia value of a pound gives 
$4866.66| aa the value of the bill. If there had been with the 

Sounds shillings, pence, or farthings, they would Lave been re- 
uoed to a decimal of a pound, and as bum annexed to the pounds 
in the operation. 

Ettli. — Multiply the amownt of tha bill, expressed in pounds ana 
decimals of a pound, by the valtie of one pound at the given rale of ea- 
change, and the product mil be the value m dollars. 

Examples for Peactich. 

2. A merchant in Boston wishes to purchase a bill of 572iG, 
IDs., on Liverpool, the premium being 8| por cent. ; what will it 
cost him in dollars and cents ? Ans. 82760.72|. 

3. If J. 0. Sherman, of Chicago, skould remit to London 
1200£., exchange being at Q\ per cent., what will be the coat 
of the bill in United States money? Ans. |5826.e6|. 

AuT. 26Tt To find the amount of a bill on England, which 
can be purchased for a given sum of United States currency. 

Es, 1, When exchange is at 9J per cent, premium, what will 
be the amount of a bill on London which I can purchase for 
$4866.661? Ans. 1000£. 

1£. + .09^£. = 1.095£. ; 1.095 X S^ = S4;8S6| ; f 4866.66| 
-=- 34.866f = 1000£. 

QiFESTioKS. — Art. see. What is the nils for finding the value of a bill on 
England in United States currenoj? — Art. 267. What is the rula for finding 
the amount of 0. bill on England, whieli onn be purohaaed for a giron Euro of 
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We find, as by Art. 206, tte value of one pound at tte ^ven 
rate of exchange. The given sum, $4866,66|, we divide by the 
value of a pound, and obtain 1000£. as tlie required amount of 
the bill. 

Rule. — Divide the given sum by the valve of one pound at the given 
rale of exchange, and the quotient will be the amount in pounds and 
decimals of a pound. 

Examples roa Pbactics. 

2. J. Reed, of Cincinnati, proposes to make a remittance to 
Liverpool of 81640, exchange being at 8J per oect, premium ; 
what will be th.c amount of the bill he can remit for that sum? 

Ans. 340£. Is. lOd. 

3. A merchant wishes to remit 8500 to England, exchange 
being at 10 per cent, premium ; what will be the amount of the 
bill he can purchase for that sum 7 Ans. 102£. os. fld.-J-. 

EXCHANGE ON FRANCE. 

Art, 2(i8. In France accounts are kept in francs and cen- 
Hmi^. The centimes are hundredths of a franc. All bills of 
exchange on France are drawn in francs, and arc bought, sold, 
an3 quoted, as at a certain number of francs to the dollar. 

Aet. 289, To find the value in United States currency of a 
bill on France, 

Divide the armnint of the hUl hy the vdue of one dollar in 
francs, aiid the quotient wtU he the value in dollars. 

EXAMPMB BOB PRACTICB. 

Ex, 1. What must be paid, in United States currency, for a 
bill on Paris of 2380 francs, exchange bciug 5.15 francs per dol- 
lar? Ads. S462.134-. 

2. How many dollars will purchase a bill on Havre of 30000 
francs, exchange being 5.174 francs per dollar ? 

Ans. S5797.10+. 

3. What is the value of a bill on Paris of 62500 francs, 
exchange being 5.12 francs per dollar? Ans. $12207.03+. 

Art. 270. To find the amount of a bill on France, which 
can be purchased for a given sum of United States currency, 

QuBSTiOMB. ~ Art. 26B, How ate oocounts kept in France ? How are all 
bills of esobanKa do France drawn? — Art. 169. How do yoa find tlia value 
in UnitedStatoacurrenejnf abillonJ'rance? — Art. 270. Mow do jou find 
the amount of a bill on France, which can bo purohafled for a given sum of 
United States money 7 
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Mvltiply the given sunt by the vedue of OTte dollar in francs 
and the jn-oduct will be the amount of the biU in francs. 

Ex. 1. ALfred Walker, of New York, pays $2500 for a bill 
on Paria, exchange being 5,12 franca per dollar. What was tho 
amount of the bill in francs? Ans. 12800. 

2. When exoliange on France is at 5.13 francs per dollar, a 
bill of how many francs should $700 purchase? Ans. S591. 

3. Morton and Blanohard, of Boston, wish to remit $675 to 
Paris, exchange being 5.16 francs per dollar ; what will be the 
amount of the bill of exchange they can purchase with the 
money? Aas. 3483 francs 



* XXXVL DUODECIMAI^. 

Art. 271i DuoiiECImals aro a kind of compound numbers in 
which the unit, or foot, is divided into 12 equal parts, and 
each of these parts into 12 other equal parts, and so on indefi- 
nitely ; thus, -^2", -,-Jt' ^*- 

Duodecimals decrease from left to right in a twelve-fold ratio ; 
and the different orders, or denominations, are distinguished from 
each other by accents, called indices, placed at the right of the 
numerators. Hence the denominators are not expressed. Thus, 

1 inch or prime, equal to -r^ of a foot, is written 1 in. or 1'. 
1 second " -[{-f " " 1". 

1 third " TY^^ " " 1'". 

1 fourth " ^jilsB " " !""■ 



Hence the tbllowing 



V". I 12 seconds 



ADDITION AND SUBTEACTIOH OF DUODECIMAI^. 
Akt. 272. Duodecimals are added and subtracted in th( 
same manner as compound numbers. 

CJnESTiOHS. — Art. 271. What aia dnodcoimals ? In what ratio do dno. 
dcolioala deorease from left to rigbt? How are Ihe diffarant denominstitns 
diBtlnguisbed from eneh other 1 — Art, 'iTi. How are duodeoimals adi?»d "pd 
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Examples fos Pbaotiob. 

1. Add together 12ft. 6' 9", 14fl. T 8", 165ft. 11' 10". 

Ana. 193ft. 2' 3". 

2. Add togetlier 182ft. 11' 2" 4"', 127ft. 7' 8" 11"', 291ft. 
ft' 11" Iff". Ana. 602ft. 0' 11" 1'". 

3. From 204ft. T 9" take 114ft. 10" 6". 

Ans. 89ft. 9- 3". 

4. Prom 397ft. 9' 6" 11'" 7"" taJce 201ft. 11' 7" 8"' 10"". 

Ani>. 195ft. 9' 11" 2"' 9"". 

MULTIPLICATION AND DIVISION OP DUODECIMALS. 
Aut. 273. To find the denomination of the product of any 
two numbers in duodecimala, when multiplied together. 



9ft. X Sft. = 27ft. 
2. What is the product of 7ft. multiplied bj 6'? Ans. 3ft. 6'. 



3. What is the product of 5' multiplied by 4' 7 Ans. 1' 8". 
i' = -rV, and 4' = ^ ; then t^ X A^ = ^3: = 20"; 20" -^ li 



It will be obaerred in tie examples aboTe, that feet multiplied by 
feet produce feet ; feet multiplied by primes produce primes ; primes 
multiplied by primes produce seooncto, &o. ; and that the several prod- 
ucts ore of the same denomination as denoted by the mun of the 
indices of the numbers multiplied together. Hence, 

When two numbers are rtmUtplkd lof/elher, the sum of their Indices 
aniteiKd to their produci denotes its denomijiation. 

Art. 274. To multiply duodecimals togetW. 

Es. 1. Multiply 8fl. Gin. by 3ft. 7in. Ans. 30ft. 5' 6". 

when duudoairatda ar 
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opBBinoH. We first multiply eaet of the terms- in the 

8ft, 6' multiplicand by the 7' in the multiplier, thus, 7 

3ft. 7' into 6' = 42" = 3' and G". Placing the 6" under 

^ ila multipliei", we add the 3' to the product ot 

4ft. 11' 6" 7'into8ft. = 59' = 4ft. andll', whioh W9writ« 

2 5ft. 6' liowD- We then multiply hj the 3ft,, thus : 3ft 
__ — __ — into 6' = 18' = 1ft, and 6*. We write the 6 

3 Oft. 5' 6" under its multiplier, and add the 1ft. to the prod- 

not of the 3ft. into 8fl., making SSft., which 
we write down. The two products being added togeUier, wo obtain 
30ft. 5' 6" for the answer. 

Role. — Write the mtiltiplier under the multiplicand, so thai the some 
denominations shall stand m the same colamit. 

Beginning at the right hand, multiply each term in the maltiplkana 
by each term of the multiplier, and write the first term of each partial 
product directly under its multiplier, observing to carry a unit for eaery 
tuielve from each lower denomination to the next higher. 

The sum of ike several partial products mil be the product required. 
BxAMPLBa FOR Pbacticb. 

2. Multiply 8ft. Sin. hy 7ft. 9in. Ana. 63ft. 11' 3". 

3. Multiply 12ft. 9- by 9ft. 11'. Am. 126ft. 6' 3". 

4. My garden ia 18 rods long and 10 rods wide ; a ditch is 
dog round it 2 feet wide and 3 feet deep ; but the ditch not 
being of a sufficient breadth and depth, I have caused it to be 
dug 1 foot deeper, and, outside, 1 ft. Gin, wider. How many 
solid feet will it be necessary to remote ? Ans. 7540. 

5. I have a room 12 feet long, 11 feet wide, and 7^ feet high. 
lu it are two doors, 6 foot 6 inches high, and 30 inches wide, 
and the mop-boarda are 8 inches high. There are 3 windows, 3 
feet 6 inches wide, and 5 feet 6 inches high ; how many sq^uare 
yaods of paper will it require to cover the walls 7 

Ans. 25 j^ square yards. 
Art, 275. To divide one duodecimal by another. 
Ez. 1. A certain aisle contains 68ft. lO" 8" of floor. The width 
of the ftoor Being 2ft. 8', what is its length 7 Ans. 25ft. Iff. 

opBEiTioB. We first divide the 68ft. by 

2ft. 8' ) 6 8ft. 10" 8" ( 2 5ft. 1 0' the diTisor, and ohtam 25ft. 

6 6ft. 8' for the quotient. We multi- 

— .. - . -. . .. ply the entire divisor by the 

2ft. 2' 8" 23ft., and Buhtraot the prod-. 
2ft. 2' 8" uct, 66ft. 8', from the cor- 
responding portion of th« 

QuitSTioN. — Art. 274, IVhot is tlie rule for the multiplioation of duoileei 
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dividend, and obtain 2ft. 2", to which, remainder we bring down th« 
8",aud dividrng, we obtain IQ' for tlie quotient. Multiplying the en- 
tire diTisor by the 10', we obtain 2ft. 2" 8", which subtract, ns before, 
leaves no remainder. Therefore, 2Sft. 10' is the length of the aisle. 
Rui^. — f^nd how many times the highest term of the dividend will 
eontain the divisor. By this quotienl multiply tM entire divisor, mid 
subtract the prodact from the carresfonding terms of the dividend. To 
(he remainder anne^ the next denomination of the dividend, and divide 
as before, and so continue till the division u complete. 

ExAsiPLBS roa Pbacucb. 

'2, What must be the length, of & board, that is 1ft, '9in. wide, 
to contain 22ft. 2in. 7 Ans. 12ft. Sin 

3. I have engaged E. Holmes to cut me a quantity of wood. 
It IB to be cut 4ft. 6in. in length, and to be " corded " in a range 
256 ft, long. Required tlie height of the range to oontaiti 75 
fiords, Ans. Sft. 4in. 



§ XXXVU. INVOLUTION. 

Art. 276. Involution is the method of finding any power 
of a given quantity. 

A poiaer is a quantity produced by taking any given nimiber, 
a certain number of times, as a factor. The factor, thus taken, 
is called the root of the power. 

The number denoting the power is called the index or expo- 
nent of the power, and ig a small figure placed at the right of 
the root. Thus, the second power of 6 is written 6^; the third 
power of 4 ia written 4', and the fourth power of § is written 

(i)'- 

Art. 2T7. To raise a. number to any i-equirad power. 

3 = 3, the first power of 3, is written 3' or S. 

3x3= fl, the Eeeond power of 3, is written 3^. 

3x3x3= 27, the third power of 3, " '■ 5\ 

3X3X3X3= 81, the fourth power of 3, " " 3'. 

3x3x3X3X3 = 243, the fifth power of 3, " " 3'. . 

Qdestiohs. — Art. 275, What ia the nils! — Art-. 276. Wbat is IrTolu- 
tion? IVbat is fl power 7 What is tJie number cniled tbat denotes the pnwer? 
Where is it placed? — Art. 2!T, Tu what is tie iada.'i in each pon-er equal? 
23* 
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By examining tlie Bev^al powers of 3 in tha example given, W8 
iee that the index of each power ia egual to tlie number of times 3 is 
used as a fiiotor in the umltiplications producing the power, and 
that the number of timeB the number is multiplied into itself is ona 
less than the power denoted by the index. Hence the 

RrLE. — Multiply the ginen number contimiaUy by itself, till Iha 
number of muliiplications is one less than the indeic of the ■power to bt 
found, and the last product will be the power required, 

NoTB. — I. A fraction may he raised to any power by this rule, by 
multiplying ita terms oontimially together. Thus, the seoond power of 

»»tXi = A. 

NoiE. — 2. A miied nnmber may be either reduoett to an impyopec 
fraction, or the fractional part reduoed to a deoimal, and tlieo raised to 
the required power. 

Examples roii Praciiob, 

1. What 13 the 2d power of 6 ? 

2. What is the 3d power of 5 ? 

3. What 19 the 6th power of 4 ? 

4. What is the 4th power of i ? 

5. What ia the 5th power of 3§ 7 

6. What is the 3d power of .25 7 

7. What is the 1st power of 17 7 

Art. 278. To raise a number to any required power with 
out producing all the intermediate powers. 

Ex. 1, What ia the 8th power of 4 7 Ans. 65536. 

4, \Q, 64 ; 64 X 6^4 X l'6 = 6 6 5 3 6. 

We raise the 4 to the 2d and to the 3J power, and write above 
cjich power its exponent. We then add the exponent 3 (o itself, 
and, mcreaang the simi by the exponent 2, obtain 8, a number equal 
to the power required. We next multiply 64, the power belonging 
to the exponent 3, into itself, and this product by 16, the power be- 
bnging to the exponent 2, and obtain 65536 for the 8th power. 
Hence the following 

RuiE. — Baise €ie given niimier lo any conveincnt number of 
powers, and wnie above each of the respective pou-en its txpontnt. 

QbesttoBS. —'What is the rale for raising a oiunber to any required potter 7 
How may a vulgar fraotloo be raised to a requited poiver ? How a misod 
number 7 — Art. 278. What are the uumbers placed over the goyoral powora 
of i called, and what do thay denote ! 



Ans 


3fi 




iV,t. 


Ans. 4096 


Ans 


A 


Ana. 662 
Ans. .015 


m 


Ans 


17 
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Then add together such exponents as wUl mcAe a number equal (o the 
required power, rqieating any one when it is more convenient, and 
the product of the powers belonging to these exponents will be tlie re- 
quired answer. 

ESAMPLES FOB. PllACIICB. 

2. What ia the 7tli power of 5 ? Ans. 78125. 

3. What ia the 9tli power of 6 ? Am. 10077696. 

4. Wliat is the 12th power of 7 7 Ans. 13841287201. 

5. Wiiat is the 8th power of 8 ? Ans. 16777216. 

6. What iatke 20th power of 4? Ans. 1099511627776. 

7. What is the SOth power of 3 ? 

Ajis. 2058911B2094649. 



!) XXXVIll. BYOLUTION. 

Art 279. Evolution is the motliod of finding the root ot 
a, given power or nuinbtr inl is therefore the leveise oi In 

Tolution 

A root of any power i& a number which being multiplied into 
itself a certain number of tune^ jroiluoes the given power 
Thus 4 is the second or square loot ot 16 beea,u«e 4 X 4^ 
16 , and 3 la the third oi cube root ol 21 because 3 ^ 3 X o 
= 27 

The root tikts the name of the powei of whii,h it la the root 
Thus, if the number is a seoond power, the root is called the 
second or square root ; if it is a tiiird power, the root is called 
the third or cube root ; and if it is a fourth power, its root ia 
called the fourth or biquadrate root. 

Those roots which can be exactly found are called rational 
roote ; those which cannot he exactly found, but approximate 
towards the true root, are called surd roota. 

Numbers that have exact roots are called perfect powers, and 
all other numbers are called imperfect powers. 
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Boots are denoted by writing tlie character //> called the 
radical sign, before the power, with the index of the root OTer 
it, or by a fractional indes or exponent. The third or cube root 
of 27 is expressed thus, -^27, or 27'; and the second or square 
root of 25 is expressed thus, A/2b, or 25!. 



Hots. — Tlie index 2 oyer V h usually omitted wlien tlie square root 
is required. Thus, v* K4 denotes the Bqnara root of 64. 

EXTRACTION OF THE SQTJASE ROOT. 

Art. 280. The Square Root is the root of any second 

power, and is so called because the square, or second power of 

any number represents the contents of a square surface, of 

which, the root is the length of one side. 

A»t. 281. To extract the square root of any number is to 
find a number which, being multiplied by itself, will produce the 
given number. 

The following numbers in the upper line represent roots, and 
those in the lower lice their second powers, or squares. 

Iloota, 12S4567 89 10 
Squares, 1 4 9 16 25 36 49 64 81 100 

It will be observed that the second power or square of each of the 
niuubers above contains twice as many figures aa the root, or twice 
IIS many wanting one. Hence, 

To ascertain the number of figures in the square root of any given 
rmmber, it must be divided into feriods, beginning at the right, each of 
which, excepting the last, must always contain two Jigures; and the 
number of periods will denote the number of Jigures of which the root 
loill consist. 

Ex. 1. I wish to arrange 625 tiles, each of which is 1 foot 

3uare, into a square pavement ; what will be the length of one 
the sides ? Ans. 25 feet. 

opEEiTion. It ig evident, if wo cstract the square 

6 2 5(25, Ana. root of 625, we shall obtain one aide of 
4 the pavement, in feet. (Art. 280.) 

— Beginning at tlie right hand, we divide 

4 5)225 the number into periods, by placing a point 

2 2 5 over the tight-hand figure of each period ; 

and then find the greatest square number in 

Questions. — now ore roots denoted 7 What is said of the \ni\ex 1 ? — 
Art a80. What is meant by tbe aijiiaJO root, and why is it so called? — 
Art.2SI. What is meant bj extracting the square toot! lluw do yon 
Moettaia ths number of figures in tlia square root of any number ? 
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Fig. I. 



25 feet. 



1 period, 6 (hundreds) to be 4 (hundreds) , and that its 
root is 2, which we ■write in the quotient. As this 2 is in tJie place 
of lens, its Taluo is 20, and represents the side of a square, the area 
or superficial contents of which aro 400 square feet, as seeain Fig. 1. 
We now subtract 400 feet from 625 feet, 
and have 225 feet remaining, which must 
be added on two sidea of Fig- 1. i» order 
20 feet. tliat it may remain a square. TVe therefore 

double tlie root 2 (tena) or 20, one side of 
the square, to obtain the length of the two 
^ mAs& to be enlarged, making 40 feet ; and 
gs then inquire how many times 40, as a divi- 
sor, is contained in the diTidend 225, and 
find it to be 5 times. This 5 we write in the 
quotient or root, and also on the right of 

— — . — .. tne diTisor, and it represents the width of 

20 feet. theadditions to the square, aa seen in Pig. 2. 

The width of the additions being multiplied by 40, the length of 
the two additions, makes 200 square feet, the contents of the two ad- 
ditions 1 and F, which are 100 feet for 
each. The space G now remains to be 

Sled, to complete the square, each side of 
which is 5 feet, or equal to the width of 
E and P. If, therefore, we square 5, we 
.have the ceuteuts of the last addition, Q, 
~ la equal to 35 square ftet. It ia on account 
'" of this last addition that the lost figure 
of the root is placed in the divisor ; for we 
thus obtain 45 feet for the length of all 
the additions made, which, being multi- 
plied by tlie width (5ft.), the last figure 
in the root, the product, 225 square feet, 
will be the contents of the three ad- 
ditions, E, F, and G, and equal to the feet remaining after we had 
found the first square. Hence, we obtain 25 feet for the length of 
one side of the paToment, since 25 X 25s= 625, the number of tiles 
to be arranged, and equal to the sum of the eeveral parts of Fig. 2 ; 
thu3,_400 -1- 100 4- 100 4- 25 = 625. 
This illustration and esplanation is founded upon the principle, 

QcESHona. — What i9 first dono aftor dividing tlia number Into periods T 
■What pact of Fig. 1 does this greatest square number represent? "What 
plaoa docs tho figure of the root occupy, and what part of the fignra does it 
represent 1 Whj do you double the root foradiFJsor? IVhat part of Fig. 
3 does tho divisor represent T "WLat part does the last figuM of the root 
represent? Why do you rQultipiy the divisor by tho last figure of tho root! 
What parts of the flgnro docs the product represont ? ■Wb j do you square tho 
lastfigurooftheroot? Whn.t part of the figure does this square represent? 
Wbat oBier way of finding the eontonts of tlie additions without multiplying 
the parts separately by the nidth ? 



^il 
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20 
20 
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20 
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That the square of the sum of two numbers iseijual to ike squares of the 
numbers, plus twice their product. Thus, 25 t>emgeqtialto20-|-5,its 
square is equal to the Equares of 20 and of 5, plus twice ilie product 
of20and5,orto400-j-2X20X 5 + 25=-625. . 

EuLB. — Separate the given nuniber into periods of two figures each, 
by putting a point over the place of units, another over the place oj 
hundreds, and so on. 

Find the greatest square number in the left-hand period, writing tite 
root of it at the right hand of the given number, after the marmer of a 
quotient in division, for tht first figure of the root. Subtrad this 
square nuraber from the first period, and to the remainder bring down, 
the next pwiodfoT a dividend. 

Double the root alreadt/fouTtd for a divisor, and find hour often the 
divisor is contained in the dimdend, omitting the right-hand figure, ana 
annex the result io.the root for the second figure of it, and likewise to 
the divisor." Multiply the divisor with the figure last annexed by the 
figure annexed to t& root, and subtract the product from the dividend. 
To the remmnder bring down the next period for a new dividend. . 

Double the root already found for a new divisor, and continue th. 
operation as before, till all the periods have been brought down. 

KoTs 1, — It is erident, when the given number contains an odd aumber 
of figures, the leit-haud period con contain but one figure. 

2. If Uie clividend does not contain the diriaor, a ciplier mast be placed 
in the root, and also at Hie right of the divisor ; then, after brmging down 

the neit period, 1^ last divisor must be used as the divisor of the new 
dividend. 

8. When there ia a rom^under after extracting the root of a number, 
periods of ciphers maybe aunesediaQd the figures of the root (hua obtained 
nill be decimals. 

4. If the given number is a decimal, or a whole number and a decimal, 
the root is extracted tn the same manner as in whole nambere, except, in 
painting of the decimals either alcue or in connection with the whole num- 
ber, we place n point over every second fij-uii; toward the riglit, from the 
separatnx, and nil tho last period, if incomplete, with a cipher. 

5. The square root of any numlier ending with 2, 3, 7, or 8, cannot be 
exactly found. 

Examples for Practicb. 

2. What is the square root of 148996 ? 



It of the dofloienoj in enlarg 



That ia tho rule for extmoting tho ac 
ideod does not contain tho divisor? 
dorafliir estroctlng the root? IVha 
nal 1 Of what numbers can the squa 
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a. What is the square root of 516961 ? Ans. 719. 

4. What is the square root of 182329 ? Ans. 427. 

5. What is the square root of 23804641 7 Ans. 4879. 

6. What is tho square root of 106732897 Ans. 3267. 

7. What is the square root of 20894041? Ans. 4571. 

8. What ia the square root of 42025? Ans. 205. 

9. What is the square root of 1014049 ? Ans. 1007. 

10. What is the square root of 538 7 Ans. 23.194+. 

11. What is the square root of 71 ? Ans. 8.4264-. 

12. What is the square root of 7? Ans. 2.645-i-. 

13. What is the square root of .1024 ? Ana. .82. 

14. What is the square root of .3364 ? Ans. .58. 

15. What is the square root of .895 ? Ans. .946-f . 

16. What is the sqitare root of .120409? Ans. .347. 

17. What is the square root of 61723020.96 ? Ans. 7856.4. 

18. What is the square root of 9754.60423716 ? 

Ana. 98.7654. 

Art. 282i If it is required to extract the square root of a 
oommon fraction, or of a mixed number, the mixed number must 
be reduced to an improper fraction; and in both cases the frac- 
tions must be reduced to their lowest terms, and the root of the 
numerator and denominator extracted. 

Note. — Wien the eiiict root of the terms of a fraetion cannot be found, 
it must be reduced to a decimal, and the root of tlie dedmal estracted. 

EXAJIVLIS TOB PnACTICB. 

1. What is the aquare.root of ^^7 Ans. J-^. 

2. What is the square root of JJf 7 Ans. ^^. 

3. What is the square root of 11^^? Ans. |^. 

4. What is the square root of T^VVtr^ Ans. J^\. 

5. What is the square root of 60^'g 1 Ans. 7|. 

6. What is the squai'e root of 28^ ? Ans. 5f . 
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7. Wliat is ths square root of 47^n Ans. 6 J. 

8. Wliat is tke square root of 1^7 Ans. .858+. 

9. Wkat is tho square root of 83f ? Ana. 9,144-. 

10. What is the square root of 121ii? Ans. 11.042-)-. 

11. Wliat is the square root of ?^ ? Ans. |. 

12. What is the square root of — ^ ? Ans. |. 

APPLICATION OT THB SQUARE ■ ROOT. 

Art. 283. The square root may be applied to finding tho 
dimensions and areas of square, triangles, circles, and othei 



1. A general has an ai-niy of 226576 men ; how many must he 
place rank and file to form them into a square? Ans. 476. 

2. A gentleman purohaaed a lot of land in the form of a 
square, oontainmg 640 acres ; how many rods square is his lot ? 

Ans. 320 rods. 

3. I have three pieces of land ; the first is 125 rods long, and 
53 wide ; the second is 62J rods long, and 34 wide ; and the 
thud eontajns 37 a<ires ; what will be the length of the side of a 
square field whose area will be equal to the three pieces 7 

Ans. 121.114- rods. 

4. W. Scott has 2 house-lots ; "the first is 242 feet square, and 
tiie second contains 9 times the area of the first ; how many feet 
square is the second? iins. 726 feet. 

5. There are two pastures, one of which contains 124 acres, 
and tho area of the other is to the former as 5 to 4 ; how many 
rods square is the latter ? Ans. 157.48+ rods. 

6. I wish to set out an orchard containing 216 fruit-trees, so 
that the length shall be to the breadth as 3 to 2, and the distance 
of the trees from each other 25 feet ; how many trees will there 
be in a row each way, and how many square feet of ground will 
the orchard cover ? 

Ans. 13 in length ; 12 in breadth ; 116375sq. ft. 

Art, 284. A TaiAnaLE is a figure having three sides and 
three angles. 

A right-angled triangle is a figure having three sides and 
three angles, one of which is a right angle. 



oageBtsldec»llad7 What 
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The side A B is called the base of the tri- 
angle ABO, the side B C the perpendicular, 
the Bide A C the hi/pothenuse, aad the angle 
at B is a rii/kt angle. 




Abt, 28S. In every right-angled triangle, the square o 
liypothenuse is equal to the sum of the squares of the basi 
prarpendieular, aa shown by the following diagram. 




and perpeii- 



It will be seen, by e 
gram, that the large square, furmed on 
uie hyputhenuse A C, coatuins the same 
number of small squares aa the other two 
counted together, llence, the propriety 
of the foUowing rules. 



AuT. 28fi. To find tlie hypothenuse, the 
dioular being given. 

Rci.B. — Add the square of the hose to the square of the perpendicu- 
lar, and extract the square root of their sum. 

Art. 287, To find the perpendicular, the base and hypoth- 
eniKe being given. 

RoLB. — Subtract the square of the base from Ike square of the 
kypolhenuse, and extract the square root of the remainder. 

Art. 288, To find the base, the hypothonuse and perpendic- 
ular being given. 

Ei'T-E. — Subtract the square of the perpendicular from the square of 
the hypothenuse, and extract the square root of the remainder. 

Examples tor Practice. 
1. \Viiat must be tJie length of a ladder to reach to the top of 
a house 40 feet in height, the bottom of the ladder being placed 
9 feet from the sill? Ans. 41 feet. 

QIIE3TT0N9. — Arc. 285. How does the square of ths hypothenuse Qorapara 
with thsbasBand perpcadioulor? Hon doea this fact appear from Fig. 2 7 — 
Art. 286. Whatiathsrulaforfindingthe hypothenuse? — Art. 287. What 
for flndiag the perpen'lkulM I — Art. 288. What for finding tha base t 
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2. Two vessels sail from tte pame port; one sails due north 
S60 miles, and the other due east 460 miles ; what is thoir dis- 
tance from eaoh other ? Ans. 570.24- miles. 

3. The hypothecuse of a certain right-angled triangle is 60 
feet, and the perpeudlcular Is 36 feet; what is the lengtli of tha 
base! Ana. 48 feet, 

4. A line drawn from the top of the steeple of a certain meet- 
ing-house to a point at the distance of 50 feet on a level from 
the base of tke steeple, ia 120 feet in length ; what is the height 
of the steeple 7 Ans. 109.084- f^^'^- 

5. The height of a tree on an island in a certam river is 160 
feet. The base of the tree is 100 feet on a horizontal line from 
the river, and is elevated 20 feet above ita surfaee. A line ex- 
tending from the top of the tree to the further shore of the river 
ia 500 feet. Required the width of the river. 

Ans. 366.47+ feet. 

6. On the edge of a perpendicular rock, whose base is 90 
feet^ on a level, from a certain road that is 110 feet wide, there 
is a tower 160 feet high; the length of a line extending from 
the top of the tower to » point on the opposite aide of the road 
is 300 feet. Whut is the elevation of the base of the tower 
above the road? Ana. 63.64- ^^^'■ 

7. John Snow's dwelling is 60 roda north of the meeting- 
house, James Eri^s'a is 80 roda east of the meeting-house, Sam- 
uel Jenkins's ia 70 rods south, and James Emerson's 90 roda 
west of the meeting-house; how far will Snow have to travel to 
visit his throe neighbors, and then return home? 

Ans. 428.47-}- rods. 

8. A certain room is 24 feet long, 18 feet wide, and 12 feet 
high ; required the distance from one of the lower corners to an 
oppoMte upper corner. Ai^. 32.34- ^^^*' 

Art. 289. A cieclb is a plane figure bounded by a curved 
line, every part of which ia equally distant from a point called 
the centre. 

The circumfarence or periphery of a circle is the 
line which bounds it. 

The diameter of a circle is a line drawn through 
the centre, and terminated by the circumference ; 



dat is the oircumfereiiea of a 
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Art, 290. Al! circles are to oacli other as the squares of 
their diameters, semi-diameters, or circumferenceB. 

All similar triangles and other rentilineal figures are to each 
other as the squares of their homologous or corresponding sides. 

Art. 291, To find the side, diameter, or circumference, of 
any surface, which is similar to a ^vea surface. 

Ruiii. — Stale the gvestion as in Proportion, and square ike given 
sides, diameters, or circumferences, and the square root of the fourth 
term of the proportion iviU be the required answtr. 

Art. 292. To find the area of any surfece which is similar 
to a ^ven sarfk«e. 

EuLE. — StMe ike question as in Proportion, and square the given 
sides, diianeters, or circumferences, and the fourth term of the propor- 
tion is the required answer. 

Examples tor Practice. 

Ex, 1, I have a triangular piece of land containing 65 acres, 
one side of which is 100 rods in length; what is the length of 
Uie corresponding aide of a similar triangle containing 32^ acres 7 
Ans. 70.71+ rods. 

65:3 2^ :;10 02:50 O^oTa/^ = 7 0.7 1 + rods. 
2, I fiave a board m the form of a triangle ; the length of one 
of its sides is 16 feet. My neighbor wishes to purchase one half 
the board ; at what distance from the smaller end must it be di- 
vided parallel to tbe base or larger end? Ans. ll,31-(- feet. 

8. There is a triangular piece of land, the length of one sida 
of whiob is 11 rods ; required the length of the corresponi^g 
side of a similar triangle containing three times as much. 

Ans. 19.05-1- rods. 

4, The diameter of a circle is 6 feet, and its area is 28.3 feet ; 
what is the diameter of a circle whose area is 42.5 feet? 

Ans. 7.35+ feet. 

5, If an anchor, which weiglw 2000ih., requires a cable 3 
inches in diameter, what should be the diameter of the cable, 
when the anchor weighs 40001b. ? Ans, 4,24+ inches, 

6. A rope 4 inches in circumference will sustain a weight of 
10001b, ; what must be the circumference of a rope that will 
sustain 50001b.? Ans. 8.94+ inches. 

7. There is a triangle containing 72 square rods, and one of its 



for BDiIlug (hs aide, disjuelor, &e., ol asarti 
-Art. 292. What Is tJiB rule for findine tlie u 
inaurlttoe? 
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sides measures 12 rods ; what is tho area of a similar triangle 
whose corresponding side measures 8 rods ? Ans. 82 rods, 

8. A gentleman has a park, in the form of a right-anglea 
triangle, eontaining 950 square rods, the longest side or hjpoth- 
enuae of which is 45 rods He wiahes to lay out another in the 
same form, with an hypothenuse ^ the length of the first ; re- 
quired the area. Ans 105.554- square rods. 

9. If a cylinder 6 inches in dicunetet contain 1.178-(- cubic 
feet, how many cubic feet will a cylinder of the same lengdi 
contain that is 9 inches in diameter ? Ans. 2.65-|- feet. 

10. If a pipe 2 ini-hca m diamaor will fill a cistern in 20^ 
minutes, how long would it take a pipe that is 3 inches in 
diameter 7 Ans. 9 minutes. 

11. A tube I of an inch in diameter will empty a cistern in 
50 minutes ; required the time it will empty the cistern, when 
there is another pipe running into it ^of an inch in diameter. 

Ans. 62^ minutes. 

Art 293> To find the side of a square that can be inscribed 
in a circle of a giyen diameter. 

A square is said to be inscribed in a circle when 
each 01 ila angles or corners touches the circumfer- 
ence. It may be conceived to be compoacd. of two 
right-angled triangles, the base and perpendicular of I 
each being equal, and their hypothenuae the diameter 
of the circle, ae seen in the diagram. Hence the 

Rule. — Ertract the square root of half the square of the diameter, 
and ii is the side of the inscribed square. 

ExiMPLsa FOE Practice, 

1. What is the length of one side of a square that can be 
inscribed in a circle, whose diameter is VI feet 7 

Ans. 8.48-1- feet 

2. How large a square stick may be hewn from a round one, 
which is 30 inches in diameter 7 

Ans. 21.2-[- inches square. 

3. A has a cylinder of lignum-vitae, 19^ inches long and 1^ 
inches in diameter ; how large a square ruler may be made from 
it? Ans. 1.06-|- inches square. 

QuESTroNS. — AH). 293. When is a square said to be Inaoribed in a circle ? 
of thj circle ia t!ie hjiputbeDuse of tfae two triangles 7 What is the rule for 
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EXTR-iCTION OF THE CLTIE ROOT. 

Aki". 294. Tto Cube Root is the root of any third power. 

It b so called, because the cube or third power of any number 

represents the cooteata of a cubic body, of which the cube root 

is one of its sides. 

Art.- 295. To extract the cube root iB to find a number 
which, being multiplied into its square, will produce the giveti 
Dumber. The following numbers in the upper line represent 
roots, and those ia the lower line their third powers, or cubes. 
Boots, 12S4 56 7 89 10 
Cubes, 1 8 27 64 125 216 343 512 729 1000 

It will be olifierved that the cube or third power of each of the 
numhera above contains three times aa many figureB as the root, or 
three times aa many wnntins one, or two at most. Hence, to dotcr- 
iiiine the number of figuFCB m tho cube root of a giren number, 

Divide it into periods, beginning at the right, each of which, esocept- 
ing the last, must always contain three figures ; and the nvinber of 
periods viill denote the number of figures which Ike root mill contain. 

Ex. 1. I have 17576 eubieal blocks of marble, which measure 
one foot on each side ; what will bo the length of one of the 
aides of a cubical pile, which may be formed of them ? 

Ans. 26 feet. 

17 5 7 6(26, Root. ,,_ I' "^ "'''^^ent thi 
o ' the number i 

^ blocks or feet on 

2^X300 = 1200)957 6, 1st dividend, side will he equal 

— — to the cube root o' 

7 2 0, 1st addition. I7576. (Art. 294. 
6^ X 2 X '^ = 2 ] 6 0, 2d 'addition. Beginning 

6' = 2 1 6, 3d addition, right hand, we ai- 

„ , ,, „ „ , , , yide the cumber 

9 5 7 6, Subtrahend, i^t^ periods, by 

placing a pointover 

the rifflit-hand figure of eaoh period. We then find the greatest cube 

numhor in tho left-hand period, 17 (thousands), to be 8 (thouEunds), 



Quest o-ss.— Art. 2B4. What is ths Cube n 


ot, and why 30 oalled 7 — Art. 


SIS Wha is meant bj eitractiDg the cubo 


oot.T How man J mure figarea 


in tbe cube of Enj number tban in tbe root 


? How do you ascertain tbe 


nu ube ot figures in tho eubo root of any a 


imber ? Whut is found by 01- 


tta I ng tbe cube root of the number io tbo 


exampla 7 What is Crai dona 
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trad it« root 2, which we place in the quotient oi" root. As 2 is 
in the pLice of teas, becaase there is to be another figure in the root, 
ita value is 20, and it repreaente the side of a cubo (Fifr, 1) the 
contents of which are BOOCI cubic feet ; thus, 20 X 20 X 20= 8U00. 

We now subtract the cube of 2 (teni) 
= 8 (thousands) from the first perod 1 ^^ ' 

(thousands), and have 9 (thousand) fcit " 

remaining, which, being increased by tl a , ^^^^ ~i " 
next period, malies 9576 cubic feet Thia 
must De added to three sides of the cube 
F^. 1, in order tliab it may remain aeul e 
To do this, we must find the sujerti al * 
contents of the throe sides of the uhe b 
which the additions are to be made Now 
since one side is 2 (tens) or 20 feet squnre 
its saperficifJ. contents will be 20 X 20 = 
400 square feet, and this multiplied 1 y v 111 e tl i 
tento of three sides ; thus, 20 X 20 X •- 1200 ' 
Biane thing, we multiply tlie square of the quot ent figure or root 
by 300 ; thus, 2^ X 300 = 1200 squire feet M k ng th s number 
a divisor, we divide the dividend 95 6 
by it, and obtain 6, whioh we pla e in f 

the root. This 6 represents the tlsi I, 
neaa of each of the throe additions to 1 e 
made to the cube, and tlieir superb al 
content? being multiplied by it, we h e 
1200 X 6 =. 7200 cubic feet for the n 
tents of the three additions. A, B a d 
C, as seen in Fig. 2. 

Having made these additions to the 
cube, wo find that there are three oth r 
deficiencies, n n, o o, and r r, the length 
of which is equal to one side of the aa\ 

tions, 2 (tens), or 20 feet ; and the r breadth a d th kness 6 ieet 
equal to the thickness of the addit o s Theruf re to find the s Id 
contents of the additions, necessary to supply tl ese defic e es we 
multiply the product of their length breadth and th ckness 1 j the 
number of additions ; thus, 6X6X20X3=2160, or, which is 
the same thing, we multiply the square of the last quotient figure 
by the former flgureof Uie root, and that product by 30; thus, (?X2 

Questions. — ynat is done nith this greatest cube unmboi-, and whut part 
of£1g. IdaesitTepreBBDl? What is dons with tbe root 7 Wba,tislt3 value, 
luicl nbot part of the figure does it represent? How are the oubioal oontenU 
of the figure found T What oonstitutea the ramttinder after subirjieling the 
cube numher from the left-hand period f To bow many sides of the cube 
must this remainder be added? Uoir do 3'ou find the divisor? What 
parts of the figure does it represent ? Hon do yon obC^iD the }ast Ogure of 
the root ? What part of Fi^-. 2 does it repreaent ? What parts of the aEUra 
does tbe product rearesent ? What three other deBoienoies in the figure ? 
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X 30 = 2160 cubio feet for the contents of tte addif 
and vv, aa Keen in Fig 3 

TheaeftddicioQsbeinfemadeto ttiepubp 
we still ohf<erve anutlier deb lenoy of the 
cubical space x a: x, the length breidth, 
and thiekness of which are each equal 
to the thitkness of the Other additions 
which ia6 feet. Therefore we hnd tie 
contents of the addition neLesstirj t] 
supply this deficiency by miillLf Ijfing ii 
length, breadth, and thiokuess t gather 
or cubing the last figure of Ihe root 
thus, 6 X 6 X 6 = 21b cubic fett for the 
contents of the addition x x as seen in 
Pig. 4. 

The cube is now complete and if we 
add together the several additions that 
have been made to it, thui 7200 + 21130 
-f 216 = 9576, we ibtjiin the number 
of cubic feet remaining after suhtiiicting 
the first cube, which being aubtraoteJ 
from thedividend in the opention leai ■< 
no reaiaindsr. Hence tie cubical pil 
formed ie 26 feet on each side since 2 
X 26 X 26 =t IT576 the given number 
of blocks, and the sum of the severil 
parts of Fig. 4. Thus bOOO 4- 7200 -f 
2160 -f. 216 = 17576 Hence the foi 

Rtob. — Separate the given njimber into as many periods as 'possible 
of three figures each, by placing a paint over the unit figure, and ecery 
third figure beyond l/i£ place of units. 

F\nd the greatest cube in llie left-hand period, and place its root on 
the right. Suhtrad the cube, thusjaand, from this period, and to the 
remainilet bring down the next period for a diDtdend. 

Multiply Ihe sifaare of the root already found by 'id^ for a divisor, by 
which divide the dividend, and place ihe t/uotient, vsuaBy diTninished by 
one OT two imits, for the next fignre of the root. 

Multiply the dinisor by the last figure of the mot, and write ihe prod- 
uct under the dividend .- (Aen mitiliply the sijaare of the last figure of 
Ihe Tool by its former figure or figures, and this product by 3(1, and 
flace the product under the last ; under all set the cwfc o/' the last figure 
of the root, and call their sum the subtrahend. 




ftuES. 



0S9. —Hon do you find thoir contents? WhM pari 
lot represent? Whnt other defioienoj do you obsern 
W, bronilth, and thiobneas, eqnall How do jou fin 
[■t of Fig. 4 does it represent? IVhat is the rnle foi 
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SiAtract the sabtraheitd from the dividend, and lo the remainder 
hing down the next period for a new dividend, with which proceed at 
before ; and so on, till the whole is completed. 

Bote 1 In separadog tha given number into periods, vheo the tinni 

ber of the figures ia not diviable eiaetly by S, the left-hancl period will 
contain less ttian S figures. 

Note 2. The observfttjons made in Notes 2, 8, and i, under Bquare root, 
are equally appiioable to the cube root, escept in pointing off decimals each 
period must contain three figures, and tu:o eiphers must be placed at the 
right of the divieoc when it ia not contiuned m the dividend. 

Examples for Practice, 

1. What ia the cube root of 78402752? Ans. 423 



7840275^(428 Root 



4800)14402 = 1st dividend. 



= lat subtrahend. 



529200)4314752 = 2d dividend. 



4814752 = 2d subtrahend. 
2. What ia the cube root of 74088 1 Ana. 42. 

5. What is the cube root of 185193 ? Ans, 57. 
4. What is the cube root of 80621568? Ans. 432. 

6. What is the cube root of 176558481? Ans. 561. 

6. What ia the cube root of 2572694567 Ans. 636, 

7. What is the cube root of 1860867? Ans. 1*23. 

8. What is the cube root of 1 879080904 1 Ans. 1234. 

9. What is the cube root of 41673648.563? Ans. 346.7, 

10. What is the cube root of 483921.5160517 Ans. 78.51. 

11. What is the cube root of 8.144«65728 ? Ans. 2.012. 

12. What is the cube root of .075686967 7 Ans. .423. 

QcESTicn. — How TBunj ciphers must be placed at the right of the divle^i 
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Art, 296i Whan it is refjulred to extract the cube root of 
a common fraotion, or a mixed number, it ia prepared in the 
same mamior as directed in s(![uai'e toot. (Art. 272.) 

ESAMPI.E3 rOR Pkaoticb. 

1. What is the cube root of 81,^ 1 Ans. 4.3344- 

2. What is the cube root of 4^ ? Ans. ^. 

3. What is the cube root of A9^ ? Ana. 3^. 

4. What is the cube root of 1061 ? Ans. 5|. 

5. What ia the cube root of B5-^? Ans. 4f. 



AfPLICATIO.V OF IHB CUBE ROOT. 

Art. 297. The cube root may be applied in finding the 
dimensions and contents of cubes and other solids, 

1. A carpenter wishes to mate a cubical cistern that shall 
contain 2744 cubia feet of water ; what must be the length of 
one of its sides? Ans. 14 feet. 

2. A iarmer has a cubical bos that will hold 400 bushels of 
grain; what is the depth of the bos? Ans. 7,!J2-|- feet, 

3. There ia a cellar, the length of which ia 13 feet, the width 
15 feet, and the depth 10 feet ; what would be the depth of 
another cellar of the same size, having the length, width, and 
depth equal ? Ans. 13.92+ feet. 

Art. 298. A bpiibke is a solid bounded by one continued 
conves surface, every part of which is equally distant from a 
point within, called the centre. 



The diameter of a sphere is a straight line i»*"l 
papsing through the centre, and terminated by the ilil 
surface ; as A B. 



Art. 299. A cokr ia a solid having a circle for its base, and 
its top terminated in a point, called the vcrtes. 

Questions. — Art. 2y6 riira ia a common fraotioa or a mi.ied number fire- 
pared for BitraoCinB Ihs aquiirs ruot?— Art. WT. Tu what niiij Iho cube 
rootbeappliedJ— Art. 2'Ja What ia a sphere! What is the diiuuetet of a 
Bphere! — Art. 299. What la a conel 



Healed byGoogIc 



APPLIOATIOS OF THE CUBE HOOT. [Sect, XXXVIII 



The aliitude of a cone is its perpendicular height, 
or a line drawn from the vertex perpendicular to the 
plane of the base ; as B 0. 



Art. 300. Spheres are to each other as the cubes of fheii 
diametara, or of their circumferences. 

Similar cones are to each other as the cubes of their altitudes, 
or the diameters of their bases. 

All similar solids are to each other as the cubes of their 
homologous or corresponding sides, or of their diameters. 

Art. 301< To find the contents of any solid which is similar 
to a, given solid. 

Rule Slate the question as in Proportion, and cube the given ^ides, 

diameters, allitudes, or drcvmferences, and the fourth term of ihe pro- 
portion is the required anivier. 

Art. 302. To find the side, diameter, eircumfereace, or alti- 
tude, of any solid, which is similar to a given solid. 

RntB. — Slate the question as in Proportion, and cvbe the given sides, 
diameters, circuniferences, or altitudes, and the cube root of the fourth 
term of the prupiirtion is the reipiired answer. 

KxAMPLEs FOR Pkacticb, 
1. If a cone 2 feet in height contains 456 cubic feet, what 
arc the contents of a similar cone, the altitude of which is 3 feet? 
Ans. 1539 cubic feet. 

28 : 3= ::456:1539. 

y. If a cubic piece of metal, the side of which is 2 feet, is 
worth 86.25, what is another cubical piece of the same kind 
worth, one Bide of which is 12 feet? Ans. 11350. 

3. If a bull, 4 inches in diameter, weighs 501b., what la the 
weight of a bail 6 inches in diameter 7 Ans. 168.7-|-lb. 

QlTKSTiOBS. ~ What is tha altitude of a oone 7 Art. 300. What proportion 

3U1. Wbot is tbe rulo for aQdini: the auntents of a solid aimtlar to a given 
diameter, Ac, of B 
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4. If a sugar loaf, which ia 12 inchoa in height, weigha 161b., 
hew many iDohes maj be broken from the base, that the residue 
may weigh 81b. ? Aaa. 2.5+ in. 

6. If an ox, that weighs 8001b., girts 6 feet, what is the 
weight of ao os that girta 7 feet? Aaa. 1270.31b. 

G. If a tree, that is one foot in diameter, make one cord, how 
many eorda are tiere. in a similar tree, whose diameter ia two 
feet ? Ans, 8 cords. 

7. If a bell, 30 inches high, weighs 10001b., what is the weight 
of a bell 40 inches high ? Ans. 2370.31b. 

8. If an ap[)le, 6 inches in circumference, weighs 16 ounces, 
what is tlie weight of an apple 12 inohea in eircumforonoe 7 

Ana. 128 ounces. 

9. A and B own a stack of hay in a conical form. It is 15 
feet high, and A owns § of the stack ; it is required to know 
how many feet he must take from the top of it for his share. 

Ana. 13.1-]- feet. 



i XXXIX. ARITHMETICAL PEO&RJiSSION. 

Art. 303. When a series of numbers increases or decreases 
by a constant difference, it is called Arithmetical Progression, or 
Progression by Difference. Thus, 

2, 5, 8, 11, 14, 17, 20, 23, 26, 29. 
29, 26, 23, 20, 17, 14, 11, 8, 6, 2. 

The first ia called an ascending series or progression. The 
second is called a descending series or progression. The numbers 
which form the scries are called the terms of the progression. 
The Jirsl and last teims are called the extremes, and tne other 
terms the means. The constant difference is called the common 

Any three of the Jiee ibilowing things being given, the other 
tvm may be found : 
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1st. The first term, or first extreme ; 

ad. The la.'it term, or last estremo; 

Sd. The umiiber of terms ; 

4th, The common differenoe; 

5th, The sum of the terms. 

Art. 30i. To find the common difference, the ftrt,t term, last 
tej-m, and number of terms, bcmg given. 
Illustration. — In the following series, 

2, 5, 8, 11, 14, 17, 20, 28, 26, 29, 

2 and 29 are the extremes, 3 the common difference, 10 the 
oumber of terma, and the sura of the series 155. 

It is evident that the number of common differences in any 
seri^ must be 1 less than the number of terms. Therefore, 
since the number of terms in this series is 10, the number of 
common difi'erenoea will be 9, and their sum will be ec[ual to tho 
difference of the extremes; hence, if the difference of the ex- 
tremes (29 — 2 = 27) be divided by the nmiiber of common 
differences, the quotient will be the common differe?ice. Thua, 
27 -i- 9 ^ 3, the common differenoe. Heace the following 

Rule. — Divide the differenm of the extremes bythe number of term, 
liss vne, and the qvotieTit is the common difference. 



EXAMPLKS FOR PeaCTICB. 



I. The extremes of a s 
tflrms is 9 ; what is tho co 



— ^ 4 common 



9—1 

2. If tho first terra is 7, the last terra 55, and the number of 
terms 17, required the common difference. Ans. 3. 

3. If the first term is 4, the last term 14, and the number of 
terms 15, what is tho common difference? Ans. f. 

4. If a man travels 10 days, and the first day goes 9 miles, 
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and the last 17 miles, and incresBea ewh day's travel by an e<^al 
difference, what is tke daily increase? Ans. || miles. 

Akt, 305. To find tke sum of all the terms, the first term, 
last term, and number of terms, being given. 

Illustration. — Let the two following series be arranged as 
follows : 

2, 5, 8, 11, 14, 17, 20, = 77, sum of first series. 
20, 17, 14, 11, 8, 5, 2,= 77, sum of inverted series. 



22, 22, 22, 22, 22, 22, 22, = 154, sum of both series. 

From the arrangeracut of the above series, we see that, by 
adding the two as they stand, we have the same number for the 
sum of the successive terms, and that the sum of both series is 
double the sum of either series. 

It is evident that, if 22 in the above series be multiplied by 7, 
the number of terms, the product will be the sum of hoth series ; 
thus, 22 X 7 = 154 ; and, therefore, the sum of either series 
will bo 154 -i- 2 = 77. But 22 is the sum of the extremes in 
each series ; thus, 20 -]- 2 = 22. Therefore, if the sum of the 
extremes be multiplied by the mimber of tfirms, the product will 
be double the sum of either series. Hence, 

Rule 1. — Multiply the sum of the extremes hi/ the numher of terms 
and half ihe product wiUbe tke sum of the series. Or, 

Rdlb 2. — Multiply the sum of the extremes hy half the number of 
terms, and the prodwi is the swu required. 

Examples for Practice. 

1. If the extremes of a series a 
of terms 9, what is the sum of the S' 

(45 + 5)X9 ^725° sum of the series. 
2 

2. John Oaks engaged to labor for me 12 months. For the 
first month I was to pay him $7, and for the last month 851, 
In each successive month ho was to have aa equal addition to 
his wases; what sum did he receive for Us year's labor? 

Ans. «348. 

QuBSTJON. — Art, 305, Wliat is tte rule for llnding the sum of ail tlie term», 



Healed byGoogIc 



aS)0 AllITHMBTIOU, PROGRESSION. [Sbct. XXXIS. 

3. I have purchased from W. Hall's nursery 100 fruit-trees 
of Tarious kinds, to he set around a circular lot of land, at the 
distance of one rod from each other. Having deposited them on 
one aide of the lot, how far shall I have travelled when I have 
set out my last tree, provided I take only oue tree at a time, and 
travel on the same line each way ? Ans. 9801 rods. 

Art. 306, To find the numher of terma, the extremes and 
common difference being given. 

Illdstration. — Let the estremes of a series be 2 and 29, and 
the common difference 3. The difference of the extremes will 
be 29 — 2 s= 27. Now, it is evident that, if the difference of 
thf extremes be divided by tJie common difference, the quotient 
will be the number of common differences ; thus, 27 -j- 3 = 9. 
It has been shown (Art. 303) that the number of terms is 1 more 
than the number of differences ; therefore, 9 -|- 1 = 10 33 tte 
number of terms in this series. Hence the following 

Rule. — Divide the difference of the extremes hy the common differ- 
tnce, and the quotienl, increased by 1, vtill be the number of terms 

required. 

EXAUPLEB E 

1. If the estremes of a s 
difference &; what if 

44- 



- -\- 1 ^ 9, number of terms. 



2. A man going a journey travelled the first day 8 miles, and 
the last day 47 miles, and each day increased his journey by 3 
miles. How many days did he travel? Ans. 14 days. 

Art. 307. To find the sum of the series, tie extremes and 
common difference being given. 

Illustration. — Let the estremes bo 2 and 29, and the com- 
mon difference 3. The difference of the estremes will be 29 — 
2 = 27 ; and it has been shown (Art. 306) that if the differ- 
ence of the estremes be divided by the common d ~ 
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quotient will be tlie number of terms leas one. Therefore, the 
numlier of terms leaa one will be 27 -4- 3 = 9, and the number 
of temis 9 -f I = 10. It was also shown (Art. 305) tha^ if 
the number of terms be multiplied by the sum of the cslremes, 
and the product divided by 2, the quotient will be the sum of the 
series. Hence the 

Rtri.E. — BMde the difference of the triremes hy the amnutn differ- 
ence, and lo the patient add I ; multiply this won by the rum of the 
extremes, and ludf the product is the sum of the series. 

Examples fob Practice. 

uid the 



74 — 11 (7 4 + ll)XlO 

-1-1 = 10; =4 2 5, 

7 2 

2. A pupil commenced Virgil hy reading 12 lines the first 
day, 17 lines the second day, and Uius increaecd every day by 
5 lines, until ho read 137 lines in a day. How many lines did 
he read in all f Acs. 1937 lines. 

Akt, 308. To find the last term, the first term, the number 
of terms, and the common difference, being given. 

ItLUSTRATioN. — Let the first term ol' a series be 2, the num- 
ber of terms 10, and the common difference 3. It has been 
shown (Art. 304) tliat the number of common differences is 
always 1 less than the number of terms ; and that the sum of the 
common differences is equal to the difference of the extremes; 
therefore, since the number of terms is 10, and the common dif- 
ference 3, the difference of the extremes will he (10 — 1) X 3 
= 27 ; and this difference, added to the first term, must give the 
lajst term ; thus, 2 -}- 27 ^ 29. Hence the following 



Note. — If (he series is dtsceadjag, the product must be lubtracled fl^ota 



- Art. 307. What, ia the rule for finding the sum of th 
ndoommon difforenoe being giren ? — Art. 308. V/b 
; the last term, Ihe first term, the number of teims, and 
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Examples fok Practice, 

1. If the first term is 1, the number of terms 7, and tlie com- 
mon difference 6, what is the last term ? Ans. 37. 

1 + {7 — 1) X 6 = 3 7, last term. 

2. If a man travel 7 miles the first day of his journey, and 9 
miles the second, and shall each daj travel 2 miles further than 
the preceding, how fer will he travel the twelfth day ? 

Ans. 29 miles. 

3. If A set out from Portland for Boston, and travel 20| 
miles the first day, and on each succeeding day 1^ miles less than 
on the preceding, how far will he travel the tenth day ? 

Ans. 6 1 miles. 



Art. 309. An Abnuity is a sum of money to be paid annii 
ally, or at any other regular period, either for a limited time or 
forever. 

The present worth of an annuity is that sura which being put 
Kt interest will be sufficient to pay the annuity. 

The amount of an annuity b tlie interest of all the payments 
added to their sum. 

Annuities are said to be in arrears when they remain unpaid 
after they have beoome due. 

Art. 310> To find the amount of an annuity at simple 
interest. 

Ex. 1. A man purchased a ferm for $2000, and agreed to pay 
for it in 5 years, paying $400 annually ;. but, finding himself 
unable to make the annual payments, be agreed to pay the whole 
amount at the end of the 5 years, with Qie simple interest, at 
6 per cent., on each payment, from the time it became due till 
the lime of settlement ; what did the farm cost him 7 

Ans. $2240. 

iLtrsTSATioN. — It is evident the fifth payment will ba 
$400, without interest ; the fourth, will be on interest 1 year, 
and will amount to $424 ; the third will be on interest 2 years, 
and will amount t« $448 ; the second will be on interest 3 

QDESTioHa. — Art 309. What is nn annnitj? What is meant bj tbe prea- 
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years, and will amount to $472 ; and ihejirst will be on interest 
4 years, and will amount to S'tSS. Therefore, these several sums 
foi-m an arithmetical series ; thus, 400, 424, 448, 472, 49S; of 
whieli the fifth payment, or the annuity, is the first terin, the 
interest on the annuity for one year the common' difference, the 
tinie in years, the number of terms, and the amount of the an- 
nuity, the sum of the series. The sum of this series is found by 
Art. 305; Uius,'i^^i^^^-^ = $2240. Hence the 

KutB. — First find the last term of the series (Art. 308), and then 
the sum of the series (Art. 305) . 

Note. — If the pHymenta are to be ma 
these periods will be the iiuml)er of term , 
fiir eaoh period the common dlfierenoe. 

Examples for Pructicb. 

2. What will an annuity of $250 amount to in 6 years, at 6 
per cent, simple interest? Ang. $1726. 

3. ^Yha.t will an annuity of $380 amomit to in 10 years, at 5 
por cent, simple interest? Ans. 84655. 

4. An annuity of 8825 was settled od a gentleman, January 
1, 1340, to he paid annually. It was not paid until January 1, 
1848 ; how much did he receive, allowing 6 per cent, simple 
interest? " Ans. $7986. 

5. A gentleman let a house for 3 years, at $200 a year, the 
rent to be paid semi-annually, at 8 per cent, per annum, simple 
interest. The rent, however, remained unpaid until the end of 
the three years; what did he then receive? Ana. $660, 

6. A certain clergyman was to receive a salary of $700, to be 
paid annually ; but, for certain reasons, which we fear were not 
very good, his parishiouers negleeted tfl pay him for 8 years ; but 
he agreed to settle with them, and allow them glOO if they would 
pay him his just due with interest ; required the sum received. 

Ans. $6676. 

7. A certain gentleman in Boston has a very fine house, which 
he rents at 850 per month. Now, if his tenant shall omit pay- 
ment until the end of the year, what sum should the owner 
receive, reckoning interest at 12 per cent. ? Ana. $633. 



QcKSTroHa. — Art. SIO. What forma 


the first term of a progf 


oiaFon in an 


annaityj What the Doinmon difference 


! What the number of te 


■rUiS? What 




for finding the amount o. 


fanaraaitj 


at simple interest? If the pajmanls an 






whatoonatitutothetemiaT What the < 


jommonditferenoel ' 
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^ XL. GEOMETRICAL PROGBESSION. 

Akt, 311, When there are three or more numbers, and the 
same quotient is obtained by dividing the second by the first, 
tho third by the second, and the fourth by the third, Ac, these 
numbers are in Geometrical Progression, and may be called a 
Geometrical Series. Thus, 

2, 4, 8, 16, 32, 64. 

64, S2, 16, 8, 4, 2. 

The former is called an asceiiding series, and tho latter a 
descending series. 

In the first series the quotient is 2, and is called the ratio; 
in the second, it is \. Hence, if the series is ascending, the 
quotient is more than unity ; if it is descending, it is less than 

The ftrst and last terms of a series are called extremes, and 
the other terms means, 

A.ay three of the Jive following things being given, the other 
two may be found : 

Ist. The first term, or first extreme ; 

2d. The last term, or last extreme ; 

3d. The number of terms ; 

4th. The ratio ; 

5th. The sum of the terms, or series. 

Akt. 312, One of the estremea, the ratio, and the numbei 
of terms, being given, to find the other extreme. 

Illdstration. — Let the first term'be 2, the ratio 3, and the 
number of terms 7. It is evident that, if we multiply the first 
term by the ratio, the product will be the second term in the 
Bcriea ; and if we multiply the secojid terra by the ratio, the 
product will be the third term ; and, in this manner, we may 
carry tho scries to any desirable extent. By examining the 
following series, we find that 2 carried to the 7th term is 1458 ; 

QnESnoBS. — Art. 311. 'When ars numbers in geometrical progression? 
What is Bnaacending series? What a desoending series? What is the ratio 
of a progreaaion t la the nitid greater or less tHan gnitj in an «.v.RnA\n« 
teries 7 la a descending aeries ? Wliat are the extremes of a ae 
the means? What Sve things ore me 
giroD, the other tno ma; bo found 7 
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18 oi 1 - iSb 14 S 



The factors of 14 8 arc 3 D 3 3 3 3 and ^ the last of 
which is the first t rm of the s(,r e ad the othe s the jt o 
repeated a number of t mes one less tha the n mber of termi. 
But multipljing these factors together a the sa ue as i ng the 
ratio to the sixth power and then multiplj ng that jower hj the 
first term. Hence the folio ring 

Rdle. — Raise the rat o to a power lihuse nil i s ei/ua} t he n 
her of terms less one tkii -u/ fly h s power by Iks Ji s I n ad 
the product is the last term, or otm scirtma, 

NoTB. — This role maj he applied in computing compound interest, the 
prinoipal b^ig liie first term, tie amount of one dollar for one jear IJie 
raUo, the time, in jeara, one leaa thsB the aumber of terms, and tlie 
amoimt tbe last term. 

F.1C4|apr,IW FOR FbaGTICX. 

1. The first term of a series is 1458, the number of terms 7, 
and the, Tatio J ; what ia the last term 7 Ans. 2. 

Ratio (if = riff : T-iff X 1 4 5 8 = J,^ = 2, the last terra. 

2. If the first term of a series ia 4, the ratio 5, and the num- 
bers of terms 7, what is the last term 7 Ans, 62600. 

3. If the first term of a series is 28672, the ratio h and the 
number of terms 7, wh:ii ia the last term 7 Ana. 7. 

4. The first term of a series ia 5, the ratio 4, and the number 
of terms is 8 ; required the last term. Ana, 81920, 

5. If the first term of a seriea ia 10, the ratio 20, and the 
number of terms 5, what is the last term 7 Ans. 1600000. 

6. If the fijist term of a series is 80, ike ratio 1.06, and the 
number of terms 6, what is the last term ? 

Aua, 40.146767328. 

7. What ia the amomit of 81723 for 5 jears, at 6 per cent., 
compound intereat 7 Ans. $2 3 12.45 3 79 8-|-. 

8. What is the amount of $328.90 for 4 years, at 5 per 
cent., compound intcrest7 Acs. $399,78-)-, 

9. A gentleman purchased a lot of land containing 15 acres, 
agreeing to pay for the whole what the last acre would come 

QuESTiosa. — Art. SIS. Wha 
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to, reckoning 5 cents for tlie first acre, 15 cents for the second 
and so on, in a. tliree-fbld ratio. What did the lot coat him 1 
Ans. $*28yi4S.45. 

Art. sis. To find tie sum of all the terms, tke first term 
the ratio, aad the number of terms, being giTen. 

Illdsibation. — Let it be required to find the sum of the 
following series : 

2, S, 18, 54. 

If we multiply each t«rm of this series by the ratio 3, the 
products will be 6, IS, 54, 162, forming a second series, whose 
Hum is three times the sum of the first series ; and the difference 
between these two series b twice the sum of the first aeries. 
Thus, 

6, 18, 64, 162, the second series. 
2, 6, 18, 54, the first series, 

2, 0, Q, 0, 162 — 2 = 160, difference of the two scrioB 

Now, sinoo this difierence is twice the sum of the first series . 
one half this difference will be tho sum of the first series ; thua 
160 -!- 2 = 80. 

It will be observed, by examining the operation above, thai 
if we had simply multiplied 54, the last term of the first series, 
by Ifee ratio 3, and subtracted 2, the first term, from it, wa 
should have obtained 160 ; and this being divided by the ratio, 
3 less 1, would have given 80, the same number as before, (or 
the sum of the fir'st series. Hence the 

Bole. 1. — Find the last lerm as in the preceding article, multiply it 
Jv the ratio, and from the product suhiraci the first term. Then dividt 
this remainder by the ratio, less 1, and the qaolieai will be the sum of 
the aeries. Or, 

Kdivb. 2. — Ridse the ratio to a power jchose index is equal to the 
nnmber of terms, from which subtract 1 ; divide the remainder by the 
ratio, less 1, and the quotient, multiplied by the given extreme, will be 
the su7n of the series rehired. 

Note 1. — If the ratio is leas tian a unit, the product of the last term, 
multiplied hj the ratio, mual be eubtraoted froin the first term ; and, M 
obliiij) the divisor, the ratio nutst be subtracied from unity, or 1. 

Questions. — Art. 313. What is the rnie for finding the sum of all tha 
terras, tbe first term, ratio, aud Dumber of terms, being elven ? If tha ratio 
ia less than a unit, what musC ba done with tbe product of the Ia9t tena multi- 
plied b; the ratio ? Boir ia the ditisor obtained nhen the ratio is leas than i 1 
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NoTK 2. If the second rule is employed, wben the ratio ia less tlian 



i power, 



number of terma, must be subtracted from 



1, and the I'emaJnder divided bj the difference between 1 and the ri 
Examples eos Pkacticb. 

ies is 12, the ratio 3, and the num- 
n of the series? Ans. 39360. 

Eatio 3' X T-2 = 26244, the last term ; 26244 X 3 = 78732 ; 
78732 — 12 = 78720; 78720 -i- {3 — 1) = 39S60, tlie sum 
of the series. 

2. The first term of a aeries is 5, the ratio |, and the number 
of terms 6; reqtiireii the sum of the series. Ana. IS^ff. 

Ratio (§)' X 5 = iU' tlie l»«t term; H* X f = Ml; & 
of the series. 

3. If the first term of a series is 8, the ratio 4, and the num- 
ber of terms 7, required the sum of the series. Ans. 43688. 

4. If the first term is 10, the ratio f , and the number of terms 
5, what is the sum of the series? Ana. 30-^. 

5. If tke first term is 18, the ratio 1.06, and the number of 
terms 4, what is the sum of the series? Ans. 78.743+. 

6. When the first term is 8144, the ratio J1.05, and the num- 
ber of terms 5, what is the sum of the series? 

Ana. $795.6909. 

7. D. Baldwin agreed to labor for E. Thayer for 6 months. 
For the first month he was to receive $3, and each succeeding 
month's wages were to be increased by § of his wages for the 
month nest preceding; required the sum he received for his 6 
months' labor. Ans. $91j^. 

8. If the first term of a series is 2, the ratio 6, and the number 
of terms 4, what ia the sum of the series 7 Ans. 618. 

9. A lady, wishing to purchase 10 yards of silk for a new 
dress, thouglat 81.00 per yard too high a price; she, however, 
agreed to give 1 cent for the first yard, 4 for the second, 16 for 
the third, and so on, in a four-fold ratio ; what was the cost of 
the dress? Ans. 83495.25. 

Question. — When the second rule ia emplijjed, if the ratio i3 loss than i. 
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ANNUITIES AT IMPOUND INTBaSST. 



r COMPOUND INTKBEST liV GEOMETRICAL 

Art. 314. When compound interest is reckoned on au 
annuity in arrears, tlio annuity is said to be at oompound inter- 
est ; and the amounts of the several payments foim a geometiical 
series, of which the annuity is the first term, the amount of $1,00 
for one year tlie ratio, the years the number of terms, and the 
amount of the annuity the sum of the series. Hence, 

I annuity at componnd 

Rblb 1. — Find the sum of the series by either of the pr^eding ru/es. 
(Art. 313.) Or, 

EuLE 2. — Multiply tU amou-ni of $lM,forlhe given liine,fov.nd 
in the table, by the annuity, and the product will be the required amuunl 

TABLE, 
Showing the amount of (fl unnitily from 1 year to 40. 



Yesrs. 


6 per cent. 


6v«roeut. 


Y^. 


6i«r=eat. 


aper^.1. 


1 


l.OOOOOO 


1 000000 


21 


35.719252 


39.992727 


2 


2.050000 


2M<mo 


22 


B8.5052H 


43.892290 


3 


8.152500 


8.188600 


23 


41.480475 


46.995828 


4 


4.310125 


4.874616 


24 


44.501999 


50.815577 


5 


5.526681 


5.637093 


26 


47.727099 


64.864612 


6 


6.801913 


6.975819 


26 


51.118454 


59.156383 


7 


ai42008 




27 


64.669126 


68.705766 


8 


9.649109 


01897468 


28 


68.402588 


68.528112 


9 


11.026564 


11.491816 


29 


62.822712 


78.639798 


10 


12.577898 


18.18{)796 


80 , 


66.438847 


79.058186 


11 


14.206787 


14.971643 


31 


70.760700 


84.801677 


12 


15.917127 


16.869941 


82 


76.298829 


»0.68it778 


13 


17.712988 


18.882138 


33 


80.068771 


97.848165 


14 


10.5B8632 


21.015066 


34 


85.066959 


104,188755 


15 


21.578664 


23.275970 


35 


90.220807 


111.434780 


16 


23.657+92 


25.672528 


36 


95.836823 


119,120867 


17 


26.840866 


28.212880 


87 


101.628139 


127.268119 


18 


28.182885 


80.905653 


38 


107.709546 


185,!l04206 


19 


30.589004 


83.759992 


39 


114.095023 


145.058458 


20 


88.065964 


86.785591 


40 


120.799774 


154. 761 %6 



kat is the Bi^t 
ns? WhatthB 



What does the tablo show f 
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1, What will an annuity of $378 amount to in 5 years, at 6 
ler cent, compound interest? Ans. $2130.821-J-. 



1.0 6 — 1 



X378!=$2130.821+. 



6.6 37093x378=^$213 0.8 21+. 

2. What will an anniaity of 11728 amount to in 4 years, at 6 
per cent, compound interest? Ana, 37447.896 -j-. 

3. What will an annuity of |87 amount to in 7 years, at 6 
per cent, compound interest? Ans. $730,263 -f"- 

4. What will an annuity of 8500 amount to in 6 years, at 6 
per cent, compound Interest? Ans, $3487.659 -J-. 

5. What will an annuity of $96 amount to in 10 years, at Q 
per cent, compound interest? Ans. $126,5.356 +■ 

6. What will an annuity of $1000 amount to in 3 years, at 6 
per cent, compound interest? Ans. $iil83.60, 

7. July 4, 1842, H, Piper deposited in an annuity office, for 
his daughter, tlie sum of 856, and continued Ms deposits each 
year, tuitil July 4, 1848. Required the eiun in the office July 
4, 1848, allowing 6 per cent, compound interest. 

Ans. $470,054 +. 

8. 0. Qreenleaf has two sons, Samuel and William, On 
Samuel's birth-day, wten he was 15 years old, he deposited for 
him, in an annuity office, which paid 5 per cent, compound inter- 
est, the sum of $25, and this he continued yearly, until he was 
21 years of age. On William's birth-day, when he was 12 years 
old, he deposited for him, in an office which paid 6 per cent, 
compound interest, the sum of 820, and continued this until he 
was 21 years of age. Which will reoeive the larger sum, when 
21 years of age? 

Ans. 860.065-1- William receives more than Samuel. 

9. I gave my daughter Lydia flO when she was 8 years old, 
and the same sum on her birth-day each year, until she was 21 
years old. This sum was deposited in the savings bank, which 
pays 5 per ceaL annually. Now, supposing each deposit to re- 
main on interest until she is 21 years of age, required the amount 
in the hank. Ans. $195,986 -|-. 
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% XLI. ALLIGATION. 

Art, ltI6. Alligation is a rule employed in the solution of 
questioDS relating to ths compounding or raising of several in- 
gredieats. The term signifies the act of eoimecting or tying 
together. It is of two kinds : Alligation Medial aad AlUyaiion 
Alternate, 

ALLIGATION MEDIAL. 

Art. 317. AUigation Medial is the method of Snding the 
mean price of a mistnre composed of articles of different values, 
the quantity and price of each being given. 

Art. 318. To find the mean price of several articles or 
ingredients, at different prices, or of different qualities. 

EuLB. — Find the value of each of the ingredients, and dieide the 
amount of their values by the sum of the ingredients. 3^ guolient 
wilt be the price of the mixture. 

ExAMPLKs FOE Pbacticb, 
Es. 1. A grocer mixed 201b. of tea worth $0.50 a pound, with 
301b. worth gO.75 a pound, and 501b, worth 80.45 a pound ; 
what is 1 pound of the mixture worth ? Ans, $0.55. 

S0.5 X 2 = $1 0.0 
10.7 5 X 30 = $22.5 
10.4 5 X 5 = 12 2.5 



Sum of ingredients, 10 85 5.0 0, value. 

Then, $5 5.0 -^ 1 = 80.5 5 per pound. 
Proof, 80.5 5 X 2 lb. = |1 1.0 ) 

$0.5 5 X 3 lb. = SI 6.5 ^ = 85 5.0 0. 
10.5 5 X 5 lb. = $2 7.5 \ 

2. I have four kinds of molasses, and a different quantity of 
each, aa follows : 30 gal. at 20 cents, 40 gal. at 25 cents, 70 
gal. at 30 cents, and 80 gal. at 40 cents ; whut is a gallon of tho 
mixture worth ? Ans. 10.31-*-,-. 

3. A farmer mixed 4 bush, of oats at 40 cents, 8 bush, of 



What 19 BlligatioD medial 
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corn at 85 cents, 12 bush, ryo at $1.00, and 10 bush, of wheat 

at $1.50 per buaiiel. What will one biiskel of the mixture ba 

worth? Ans, gi.04-i3^. 

ALLIGATION ALTEENATB. 

Art. 319. Alliyation Alternate is the method of finding 
what quantity of ingredients or articles, whose prices or qualUiea 
are gi^eii, must be taken, to compose a mixture of any given 
price or quality. 

Aki. 320i To find what quantity of each ingredient must be 
taken to form a mixture of a given price, 

Es. 1. I wish to mix spiee, at 20 cents, 23 cents, 26 cents, 
and 28 cents per pormd, so that the mixture may be worth 25 
cents per pound. How many pounds of each must I take 1 

{lib. at 20ets. gain 5ct8. f lib. at SOets. = 20otB. 

lib. at 23ota. gain 2ct«. , J lib. at 23ctB. = 23ot9. 
lib. at 26Gts. liBB let. '""•'\ lib. at 2Scts. = 26ct8. 
lib, at 2acls. loss acts. | . 21b. at 2SBtB. = SGcts. 

51bs. whole vaL$l.a5 
lib. at SSots. loss Sets. $1.25 -:- 5 = 26ots. per lb. 
Compared with the mean or aTerage price given, by taking lib. 
at 20 cents there is a gain of 5 cents, by takingllb. at23centsagaJn 
of 2 cenM, by taking lib. at 25 conta a loss o£ 1 cent, and by taking 
lib. at 28 cents a loss of 3 cents ; making an excess of gain over loss 
of 3 cents. Now, it is evident that the mixture, to be of the average 
value named, should have the several items of gain and loss in tSe 
aggregate exactly offaot one another. This balance we can eflect, in 
the present case, either by taking 31b. more of the spice at 26 cents, 
or lib. more of spice at 28 cents. We take the lib. at 28 cents, and 
thus have a mixture of the required average vslue, by having taken, 
in all, lib. at 20 cents, lib. at 23 conta, fib. at 26 cents, and 21b. 
at 28 oenls. We prove the correctness of the result by dividing the 
value of the whole misture, or $1.25, by the nuinber of pounds 
taken, or 5, which gives 25 cents, or the given mean prioe per pound 
SBCOND opEBjTioy llaving arranged in a column 

{ni\ J. oil N the ■Diit^ of the inaipiiipnts, 

20cts.-, 3 b ^ ^^,^,^^ mean%ncP rn 

l^^^^ o^ Una *>>« ^'■^' "^ """'«^' ^S^t**™ 
.ibct8,J J.\to the terms denoting the piiee 

28cts. — 51b J of each ingredient, so that 

a price leas tlian the given 
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mean is united with one that ia greater. We then proceed 
to find what quantity of each of the two kiada, whose prices have 
been connecteii, can be taken, in making a mixture, bo that what 
ehall be sained on the one kind ehalt be bilanced by the loss on. the 
other. By taking lib. of spice at 20 oenta, the gain wiU be 5 cents ; 
and by taking lib. at 28 oeuts, the losa will be 3 cents. To equalize 
tlie gain and loss in this case, it ia evident we should take as many 
more pounds of that at 28 cents as the losa on lib. of it is less than 
the gain on Ilh, of that at 20 cents ; or^in other words, the ingre~ 
dients taken should be in the inverse ratio {Art. 236) of the differmce 
between Ikeir respeclive prices and the given mean price. Therefore, we 
take SIbe. at 28 cents, and 31bs. of that at 20 eentn, and the loss. 
Sots. X 5 ^ 15 cents, on the former, exactly offsets the gain, 5ele. X 
3 =• 15 cents, on the latter. We write the 31b. against its price, 
20 cents ; and the 51b. against its price, 28 cents. In like manner we 
determine the quantity tbat may be taken of the other two ingredi- 
. ents, whose prices are connected, by finding the difference between 
each price and the mean price ; and, as before, write the quantity 
taken against its price. 

We obtain, as a result, 31b. at 20 cents, lib. at 23 cents, 21b. at 
26 cents, 51b. at 28 cents ; this, in the same manner as the other an- 
swer, may be proved to satisfy the conditions of the question, since 
examples of this kind admit of several answers. 

RiiLB. — Write the prices of the irtgredients in a column, with the 
mean price on Ike left, and connect the price of each ingredient which is 
less than the given mean price with one thai is greater. 

Write the difference between the mean price and thai of each of the 
ingredients opposite to the price with which it is connected; and the 
number set against each price is the quantiti/ of the ingredient to be 
taken at that price. 

Note. — There will be as niany different answers as there are dififerent 
ways of connecting the prioes, and by multiplying and dividing these 
answers th^ may be varied indefinitely. 

Examples bor Practice. 

2. A &,naer wishes to mix corn at 75 cents a bushel, with rye 

at 60 centa a bushel, and oata at 40 centa a bushel, and wheat at 

95 cents a bnshel ; what quantity of eack must he take to make 

a mixture worth 70 cents a bushel ? 



[0— ,25^ f40-. '*5~i f40-n: 
)5— I30J [95— J 10 J 1,95^; 



5 + 25 = 30 & 
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S, I have 4 kinds of salt, worth 25, 30, 40, and 50 cents per 
bushel ; how mucb of each kind must be taken, that a misture 
might be aald at 4ii oenta per bushel '1 

Ana. 8 bushels at 25, 20, and 40 cents, and 31 bushela at 50 

Art. 521. Wlien the quantity of one ingredient is given to 
find the quantity of each of the others. 

Es. 1. How much sugar, that is worth 6, 10, and 13 cents a 
pound, must be mixed with 201b. worth 15 cents a pound, so that 
the mixture will be wo;tb 11 cents a pound? 

,, 10n~l 2 I I Then, 5 : 1 ; : 20 : 4) 
^^ilB^ 1 fl 5 : 2::20: 8 Uns. 

[l5— ' 5Jo 5 : 4::20:16i 



By the conditions of the question we are to take 20Ib. at 15 g( 
pound; but by the operation we find the difference at 15 cetite a p 
to be only 51b., which is butj of the given quantity. Thereloi 
we increase the 5Ib. to 20, the other difTctreDceB must be increus 
the same proportion. Hence the praprie^ of the following 



EnLB. — Find the difference between each price and the mean price ; 
that say. As Ike difference of that ingredient uikose iiTiantity is given is 
to eack of the differences separately, so is the quantity given to the seB6- 
ral quantities retpiired. 

Examples for Practice. 

2, A farmer has oata at 50 cents per bushel, peas at 60 cents, 
and beans at 81.60. These he wishes to mis with 30 bushels of 
corn at 81.70 per bushel, that he may sell the whole at $1.25 
per bushel ; how mnuh of each kind must he take ? 

Ans. 18 bushels of oats, 10 busheb of peas, and 26 bushels 
of beaiB. 

3, A merchant has two kinds of sugar, one of which cost him 
10 cents per lb., and the other 12 cents per lb. ; he has also 
1001b. of an excellent quality, which cost him 15 cents per lb. 
Now, as he ought to make 25 per cent, on his cost, how much 
of each quantity must be taken that he may sell the mixture at 
14 cents per lb. ? 

Ans. 383|Ib. at 10 cents, and 1001b. at 12 cents. 

La foT fiDding the qua^otitj of eacb d£ 
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Art. 322. When the sum of the ingredienta and Iheir mean 
price are given, to find what quantity of each must be taken. 

Es. 1. I have teas at 25 cents So ceits 50 eenta, and 70 
cents a poun^, with which I wish to make a m xture of 1801b. 
that will be worth 45 cents a pounl How much of each kind 
must I tate 7 

25_ 25 Then bO 25 180 75 ~1 

36n 6 60 5 180 15 I . „ 

50J 10 60 10 1^0 30 f^^' 

70—' 20 60 20 IfO 60 J 

Sum of differences, 60 Pioof ISO 

By the conditions of the questaon the weigl t of the mixture ia 
1801b., but bv the operation we find the Bum of the differences to b« 
only 601b., which is oat i of the quantity required. Therefore, if 
we increase 601b. to 180, each of the differenoea must be increased in 
the same proportion, in order to make a misture of ISOlb., the 
quantity required. Hence the 

Rms Find the differences as before ; then say. As the sum of Ihe 

differences is to each of the differences separately, so is the given yiian- 
tity to the required quantity of each inffredisTii, 

Examples for Practice. 

2. John Smith's " great bos " will hold 100 bushels. He has 
wheat worth $2.50 per bushel, and rye worth $2.00 per bushel 
How much chaff, of no value, must he mix with the wh at and 
rye, that, if he fill the box, a bushel of the mixture may be sold 
at 31.80 7 

Ans. 40bu. each of wheat and rye, and 20 bitshela of chaff 

3. I have two kinds of molasses, which cost me 20 and 30 
cents per gallon ; I wish to fill a hogshead, that will hold 80 
gallons, with these two kinds. How much of each kind must 
be taken, that I may sell a gallon of the mixture at 25 cents per 
gallon, and make 10 per cent, on my purchase ? 

Ana. 5S^j of 20 cents, and 21^ of 30 cents. 

4. I have sugars at 10 cents aud 15 cents per pound. How 
much of eaeh must be ta,ken, that a mixture containing 60 pounds 
shall be worth $7.20 7 

Ans. 36 pounds at 10 cents, and 24 pounds at 15 cents. 
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* XLII. PEEJIUTATION. 

Art. S2S. Pmimctation is the procKS of finding tte different 
orders Jn which, may be arranged & given number of things. 

Aet. 324. To find the number of different arrangements 
that can be made of any ^vea number of things. 

Ex. 1. How many different numbers may be formed ftom the 
figures of the following number, 432, making use of three figures 
in. each number 7 Ans. 6. 

piBST opEBiTios. In the Ist Operation, 

4 3 2, 4 2 3, 3 4 2, 3 2 4, 2 4 3, 2 3 4. wa have made all the 

diSerent arrangomenta 

EBCOMii OFEHiTFOs. that 0311 be made of the 



number of figures to be arranged. Hence the following 

RiTLS. — Multiply together all the terms of the natural series of num- 
bers, from 1 up to the ffivat -mtmba-, and the last product mil be tht 
ansvier rei/uired. 

Examples for PttACTiCB. 

2. My family consists of nine persona, and each person has 
his particular seat around my table. Now, if their situations 
were to be changed once each day, for how many days could they 
be seated in a different position ? 

Ana. 362880 days, or 994 years 70 days. 

3. On a certain shelf in my library there are 12 books. If a 
person should remove them without noticing their order, what 
would be the probability of his replacing them in the same posi- 
tion they were at first? Ans. 1 to 479001600. 

4. How many words can be made from the letters in the word 
" Embargo," provided that any arrangement of them may be 
used, and that alS the letters shall be taken each time ? 

Ana. 5040 words. 

Qdhs 
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^ XLIIl. MEiS"SURATION" 01? SUKJACES. 

Art. 325. A suefacu is a magnitude, which has length and 
bi'eadth without thickness. 

The surfiioe or superftciaJ contents of a figure are called ita 

Aet. 326, An angle is the inclination or opening of two 
lines, which, meet in a point. 

A right angle is an angle formed hy one line i 
falling peqjendicularly on another, and it ooq- 
tains 90 degrees ; as A B 0. — 4 ^ 

An acute angle is an angle less thaa a right 
angle, or less than 90 degrees ; as E B 0. 

An obtuse ani/le is an angle greater tha.n a 
right angle, or more than 90 degrees; as FB 0. 

TuE Triangle. 




Art. 327. A trianglh is a figure haying three sides and three 
angles. It receives tie particular names of an equilateral tri- 
<iryl&, isosceles triangle, and scalene, triangle. 

It is also called a right-angled triangle when it has one right 
angle ; an acute-angled triangle, when it has all ita angles acute ; 
and an obtuse-angled triangle, when it has one obtuse angle. 

The base of a triangle, or other plane figure, is the lowest 
side, or that which is parallel to the horizon ; as G D. 

The altitude of a triangle ia a line drawn from one of ita 
angles perpendicular to its opposite side or base; as A B. 



QnESitONS. — Art. S25. What is a, snrfacfl 7 What aro the Buperfioial oon- 
tentaof a figure oallod ? — Art. 32«. What is an imglo? What is a right 
anglaf An acuto anglo 7 An obtuseangle? — Art. 327. What is a triangle? 
What particular names doea it raooivs ? When is it called a righi-angJed 
triangleT When an aonte-angled triangle? When an obtusa-angled tri- 
angle f What is the base of a triangle ? What the altitude 7 What ia an 
eqnilataral triangle f 
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MBiSSURATION < 



m isosceles trianijle b a figure which has two o 



A scalene triangle is u flgare which has its three 
lidos unoqaal. 



A 



rides and three angles, one of which is a right ^ 

Art. 828. To find the area of a triangle. 

EiTLS 1. — MuMply the base hy half the altitude, and the product 
win be the area. Or, 

Rule 2. — Add the three sides together, lalce half thai sum, and from 
this stibtract each side separately; then multiply ike half of the swm 
and these ranainders together, and the square root of this product will 

1. What are the contents of a triangle, whose base is 24 feet, 
Mid whose perpendicular height is 18 feet? Ajis. 216 feet. 

2. What are the contents of a triangular piece of land, whose 
Bidea are 50 rods, 60 rods, and 70 rods ? 

Ana. 1469.69+ rods. 



AKT. 329. A QUADRII.ATER 

and consequently four angle 
square, rhombus, rhomboid, t 

Art. SSO. a paralleloq 
opposite sides are parallel, 
rectangle, square, rhombus, and 

The altitude of a parallelo i 
between ita opposite sides ; as 



QUKST 


ONS.— Whatisanisoscel 






anglBd t 


nangle? — Art. 328. Wha 








What the SDOonrtT — Art, M . at 




■Wbat 








What 




r names doea it lake 7 What is the altitu 


eofaparallelogr 
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MENSURATION OF SUEFACIS. 



A rectangle ia a right-angled parallclo^ 
wtose opposite sidea are equal. 



A square ia a, parallelogram, having four 
t!qu".tl sides and four right angles. 



A rhomioid ia an oblique-angled parallelo- /\ / 

gram, whose opposite sides are equal. / ; / 

A rhomhus ia an oblique-angled parallelogram, / / 

having all its sides equal. / / 

Art. 331. To find the area of a parallelogram. 

Rule. — Multiply the base by llie altitude, and llie prodwJ will beihi 

1. What are the coatenta of a board 25 feet long and 3 feet 
wide ? Ans. 75 square feet. 

2. What ia the difference between tlie eontents of two floors ; 
one ia 37 feet Long and 27 feet wide, and tiie other is 40 feet 
long and 20 feet wide? Ana. 199 square feet. 

3. The base of a vhombua ia 15 feet, and its perpendicular 
height is 12 feet; what are its cootents? 

Ans. 180 square feet. 

Art. 332. A trapezoid is a quadrilateral, 
which has onlj one pair of its opposite sides 
parallel. 



Art. 333> To find the area of a trapezoid. 

RcTLB. — Multiply half of the sum of the parallel sides by the altitude, 
and the product is the area. 

1, What ia the area of a trapezoid, the longer parallel side 



QnEBTioBS. — Wbat is araotangle? A squara ? A rhomboid? A rhom- 
busf — Art.331. Whatiathe rule for finding tho area of b parallelograiB ! 
— Art. 332. Wbiitia a trapaioid 7 — Art. 333. Wiiat is the rnle for finiling 
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being 482 feet, tie shorter 324 feet, and tke altitude 21S 
feet? Ana. 87048 square feet. 

2. What is the area of a plank, whose length is 22 feet, the 
width of the wider end being 28 bohos, and of the narrower 2C 
inches ? Ans. 44 square feet. 

Akt. SS-1, a trapekium ia a quadrilateral, ^ ^__- 

ffhicli baa neither two of its opposite sides paral- /^. 

lei. / X, 

A diagonal is a line joining any two opposite 's 

angles of a quadrilateral ; aa ffl F. 

AsT. 335. To find the area of a trapezium. 

EuLi!. — Divide the trapezium into two triangles hy a diaffOTtal, and 
hen find the areas of these iriani/les ; their ««n will be the area of the 



1. What is the area of a trapezium, whose diagonal is 65 
feet, and the length of the perpendiculars let fall upon it are 14 
and 18 feet? Ans. 1040 sf|uare feet. 

2. What is the area of a trapezium, whose dtagontil is 125 
rods, and the length of the perpendiuulara let fall upon it are 70 
and 83 rods? Ans. 9687.5 square rods. 

The Polygon. 
Art. 336i A polyooh is any rectilineal figure having more 
than four sides and four angles. It takes the particular names 
of pentagon, which is a polygon of five Mdea ; hexagon, one of 
six sides ; heptagon, one of seven sides ; oetagan, one of eight 
aides; wmaijan, ooi of mne sides; deragan, <yn% of ten sides; 
3 of bkvcn oidea; and dodecagon, one of iwelye 



AitT. 337, A FEGHLAB POLYGON is a plane 
rectilineal hguie, fihu.h has all its sides acd all its 
angles equal 

'fhe 'perimeter of a polygon is the sum of all its 
sides. 

Art. %%%. To find the area of a regular polygon. 

Qfestioss. — Art. 334 What is a trapezium? W hut is a 
What is a fK>ljgon ? "Wliat partlculair names does it take t — A 
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ItuLB. — Multiply the periTiieler by half the perpendicul/ir let fait 
from the centre on one of its sides, and the proauct will be the area. 

1. What is the area of a regular pentagon, whose aides are 
each 35 feet, and tJie perpendiciiar 24.08 feet? 

Ana, 2107 square feet, 

2. "What is- the area of a regular tfisagou, whose sides are 
each 20 feet, and the perpendicular 17.32 feet? ^ 

Ana. 1039.20 scjuare feet. 

The CmcLB. 

Art. 339. A circle is a piano figure bounded 
by a curved line, every part of which is equally 
distant from a point, called its centre. c 

The circumfereiiee or periphery of a circle is 
the line which bounds it. 

The diameter of a circle is a line drawn through tlie centre, 
and terminated by the circumference ; as G H. 

Art. 340. To find the circumference of a circle, the diameter 
being given. 

KutE. — Malliply the diameter by 3.141592, and the product is the 
ciTcumfurence. 

1. What ia tie circumference of a circle, whose diameter is 
50 feet? Ans. 167. 07fl6-j- feet. 

2. A gentleman has a circular garden whose diameter ia 100 
rods ; what is the length of the fence necessary to enclose it ? 

Ans. 314.15-|- rods. 

Art, 341, To find the diameter of a circle, the circumference 
being given. 

imfi-rence by .318309, and the product wil. 

1. What is the diameter of a circle, whose eireumference is 
80 miles? , Ans. 25.46+ miles. 

2. If the (arcumference of a wheel is 62.84 feet, what is ilie 
diameter? Ans. 204- feet. 

rterofapoljgonT -Art,33a. Wbat is tha 
a, regular poljgon 7 — Art. 339. What ia a, oirelB T 
ofooircls! The diameter of n circle! —Art. 310. 
; the oircumferEnce of a oirole, the diameter being 
iB the rule for fiading the diameter of a oirole, the 
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Am. 342. To find thu area of a circle, the diameter, tha 
circumference, or both, being given. 

KuLB 1. — Multiply the square of the diameter by .785398, and the 
product is the area. Or, 

KuLB 2.~MiUtiply the square of the circumference hy .07?5T7, and 
theprodact is the area. Or, 

KuLB 3. — Multiply half the diameter by half the circumference, and 
the product is the area. 

1, If the diameter of a circle be 200 feet, what is the area? 

Ana. 81415.92 square feet. 

2. There is a certain farm, in the form of a circle, whose cir- 
oumferenoe is 400 rods ( how many acres does it contain? 

Ana. 79A. 2K. 12-fp. 
Art. 343. To find the side of a square equal in area (jd a 
given circle. 



K__^ 



teler by .886227, and the product is the 
aiiference by .282094, and the produa 

u the side of an eyual square. 

1, We have a round field 40 rods in diameter; what is the 
wde of a equare field that will contain the same quantity ? 

Ans. 35.44-[- rods. 

2. I have a circular field 100 rods in circumference ; what 
must be the side of a square field that shall contain the same 
area ? Ans. 28.2+ rods. 

Aei, 344. To find the side of a square inscribed in a given 
circle. 



periphery of the circle. 



Qeebtioss. — Art. 342. What ia tlia rule for finding the area 
whan the diameter ia given 1 When the oiraimfarenoe ia given ? 
diameter and oiroumferenoo are both giron?— Arb. 343. What 

theseoondr— Art.344. When is o square soii to be inscribed 
What is tha flrat rule for fioding the aide gf a. square inaoribed 
The noeiul ? 
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RpiK 1. — Multiply the diatneter by .707106, and the product is the 
tide of the square inscribed. Or, 

Rule 2. — - Multiply the driMmference by .225079, and the product 
IS the side of the square iTiscribed. 

1. Wliat is the thickness of a square stick of timber that may 
be howa from a log 30 inckea in diameter 1 

Ana. 21.21+ inches. 

2. How large a square field raaj be inscribed in a, circle whoso 
eiroumfereQce is 100 rods? Ans. 22.5-[- rods uquaro. 

The Ellipbh. 

Art. 345. An Ellipse is an oral figure having 
two diameters, or axes, the longer of which 
nailed the transverse and the shorter 
diameter. 

Akt, 346. To find the area of an ellipse. 

Rule. — Multiply the two diameters toffetker, and their product by 
.785398 ; the last prodvd is the area. 

1. What is the area of an ellipse whoso transTersc diameter 
is 14 inches, and its conjugate diameter 10 inches ? 

Ans. 109.954- square inches. 

2. What is the area of an elliptical tabic, 8 feet long and 5 
feet wide 1 Ana. 31 square feet, 59+ square inches. 



te t^3j^ 



5 XLIV. MENSUEATION 01? SOLIDS. 

Atvc. 317. A SOLID is a magnitude which, has length, breadth, 
and thickness 

Mensuration of solids includos two opentions first, to find 
their superfiaal i,ontents, and, second, their eobdities. 

The PiasM 

AitT 348. A PHi'^M 11 a solil whose ends are any plana 

fisnros whii-h an equil ind similar ind whose mdes are par- 

illelograms It takes paitii,ulai nLinies, ac&oiding to the figure 

QnESTioNS —Art J46 IViat la anellipasT What 13 the longer diflmater 
oallil' Tbeabjrt r7 — Art 346 Whit le tlie rule fir flal ng the area of 
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of ita base or ends, namely, triangular prism, square prism, 
pentoffoiiai prism, &c. 

The buse of a prism is either end ; and of solids in genera!, 
the part upon whiuh thej are supposed to staod. 

All prisms whose bases are parallelograms are eompreliended 
Quder the general name paralletopipedom or paToiletujnpeds. 



A square prism is a solid whose base ia a sqnare, 
and wfien al! tlie sides are squares it is called a cube 



f^ 



A pentagoiud prism if 



Art, 349. To find the surface of a prism. 
Rdlb, — Multiply the perimeter of its base by its height, and to this 
product add the area of the two ends ; the sum is the area of the prism. 

1. What are tbe superficial contents of a triangular prism, 
the widtb of whose side is 3 feet, and its length 15 feet ? 

Ana. 142.79-}- square feet. 

2. What is the surface of a square prism, whose side is 9 feet 
wide, and its length 25 feet? Ans. 106Si square feet. 

Art. 350. To Snd the solidity of a prism, 
Rdi,e. — Multiply the area of the base by the height, and the product 
is the solidity. 

Questions — What isi 



a prism and of aolida 








?— Art.S43. WhM 




360. What Is tho I 


le for finding tllB 
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1. What are the contents of a triangular prism, whose length 

19 20 feet, and the Itiree siiles of its triangular end or base 5, 4, 
and 3 feel? Ana. 120 cubic feet. 

2. How many cabic feet are there in a cube, whose aides are 
8 feet? Ans. 512 cubic test. 

3. What is the number of cubic feet in a room 80 feet long, 

20 feet wide, and 10 feet high? Ans. 6000 cubic feet. 

Tub C; 



Ajit. 351. A CYLINDER is a round solid, of uniform ^| 

diameter, with circular ends. illp ■ 

The oris of a cjlioder is a straight line drawn lkiongh= i '11 

it, from tbe centre of one end to tlie centre of the otkei. |l ||| 

Abt. 352. To find the surface of a cylinder. lallBP 

Rule. — Multiply the tircianferencf of the ia!C bi/ the ellitude, and 
to the prodiicl add ike areas uf the two ends ; iht sum will k the ichole 
lurjace. 

1. What is the surface of a cylinder, whose length is 4 feet, 
and the circumference 3 feet? Ans. 13.434- square feet. 

2. John Snow has a roller 12 feet long and 2 feet in diameter; 
what b its convex surface? Ans. 75.39-|- scinare feet. 

Art. 353. To find the solidity of a cylinder. 
EuLB. — Multiply the area of the base by the altitude, and the prod^ 
net tmll be the solidity. 

1, What is the solidity of a cylinder 8 feet in length and 2 
feet in diameter? Ans. 25.13-|- cubic feet. 

2. What is the solidity of a cylinder, whose diameter is 5 feet, 
and its altitude 20 feet? 4ns ^"ii 69-j- e ibi feet 

The Pyramib and Cone 

Art. S54. A pyeamid is a solid standing on i * 

triangular, square, or polygonal bai-e, with its sides i\ 

tapering uniformly to a point at the top eillel the Aft 

vertex . M |m 

The slant height of a pyramid is a line di iwn from ff\ 'm, 

the vertex to the middle of one of the 'udes of tht, bise *^(S}iJr 
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Art. 355. A cobb is a solid, having a circle for 
its base, aud tapering uniformly to a point, called ttie 

The altitude of a pyramid and of a cone is a line 
drawn from the vertex perpendiculai to tie plane of 
tlie base ; as B 0, ' 

The slant kdyht of a cone is a line drawn from the vertex to 
the circumference of the base ; as A C. 

Art. 356. To find the surface of a pjraniid and of a cone. 

!rence of the base by 
rurfaoe. 

1. How many yards of cloth, that is 27 inches wide, will it 
require to cover the sides of a pyramid whose slant height is 
100 feet, and wkose perimeter at the base is 54 feet? 

Ans. 400 yards. 

2. Required the convex surface of a cone, whose alant height 
is 50 feet, and the eircumfecenoe at its base 12 feet. 

Ans. 300 square feet. 

Art, 357. To find tlie solidity of a pyramid and of a cone. 

RnLB. — Maltiply the area of the base by OTie third of its altitu/k, 
and tlie product will be its solidity. 

1. The largest of the Egyptian pyramids is square at its base, 
and measures 693 feet on a side. Its height is 500 feet. Now, 
supposing it to come to a point at its vertex, what are its solid 
contents, and how many miles in length of wall would it make, 
4 feet in height and 2 feet thick? 

Ans. 80,041,500 cubic feet ; 1894.9 miles in length. 

2. What are the solid contents of a cone, whoso height ia SO 
feel, aad the diameter of its base 5 feet? Ans. 196. 3-|- feet. 

Art. 358. A fkustum op a pybamiu is the pait MBa 
that remains after cutting o£f the top, by a plane ^R |ra 
parallel to the base. ^ffifir 

QuRBTIowa. — Art. 3S.S. Whut ia a eone 7 What ia the altitude of a pyra- 
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Art, 359. A bbttstum op a cone is tlie pirt Mm 
that remains after cutting off tlie top, hy a pline jffl 'ja 
parallel to the base. C I '3 

Art. 3S0. To find the surfece of a fj-uistum of a pjiimid o 
of a cone. 



EuLB. — Add the perimslers or the eircvfnfirences of the two etids 

together, and iimltiply this Jum hy half the slant heiyhi. Then add the 
areas of the Wio ends to this product, and thar sum will be the surface. 

1. There is a square pyramid, whose top is broten off 20 feet 
slant height from the base. The length of each aide at the base 
is 8 feet, and at the top 4 feet ; what is its whole surface 7 

Ana. 560 square feet, 

2. There ia a (xustmn of a cone, whose slant height ia 12 feet, 
the circumference of the base 18 feet, and that of the upper end 
9 feet; what is its whole surface? 

Ana. 194.22+ square feet. 

Art. 361, To find tlio solidity of a frustum of a pyramid or 
of o cone. 

Rule. — Firid theatia of the twoendsof the frustum; multiply these 
two areas together, and crlract the si/uare root of the prodact. To this 

root tuld the two areas, aiid multiply thdr sum by one third of the alti- 
tude of the frustum; the product untl be the solidiii/. 

1. What ia the solidity of the frustum of a square pyramid, 
whose height is 30 feet, and whose side at the bottom is 20 feet, 
and at the top 10 feet? Ans. 7000 cubic feet. 

2. What are the oontenfa of a stick of timber 20 feet long, 
and the diameter at the larger end 12 inches, and at the smaller 
end 6 inches ? Ans. 9.162-|- feet. 

The Sphere. 

Art. 362. A sphere is a solid, bounded by one 
continued convex surface, every part of which is 
equally distant from a point within, called the 
centre. 

The axis or diameter of a sphere is a line passing through the 
centre, and terminated by the surface. 

Qdestions. — Art, 359, What la tha fniBluvo of a cono ? — Art 360, What 
is the rulfl for finding tha aurfaoa of a frustum of a pjramid or of a oonB 1 — 
Art.Sei. Wbat is the rale for Gnding the solidity of a frustum of a pjramid 
oFof aceaer — Art. 362. 'What iaaspliere; Wbat ia the diameter or nxis 
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Art. S6Si To find the surface of a, sphere. 
RiiM. — Mu/fip/tj the diameter by the circumference, and the product 
will be lite surface. 

1, What is the convex surface of a globe, whose diameter la 
20 ioehes ? Ana. 1256.6-j- square inches. 

2. If the diameter of tJie earth is 8000 miles, what is ita 
convex surface ? Ans. 201061888 square miles. 

Art. 361. To find the solidity of a sphere. 
Rni:B. — Multifly the cube of the diameter by .523598, and Ike prod- 
vcl is the solidity. 

1. Wliat is the solidity of a sphere, whose diameter is 20 
inches? Ans. 4188.7-(- inches. 

2. If the diameter of a globe or sphere is 5 feet, how many 
cubic feet does it coatain 1 Ana. 65.44-|- cubic feet. 

Art. SCSi To find how large a cube may be cut from any 
^ven sphere, or be ioscribed in it. 

Rule. — Square the diameter of the sphere, divide the product by 3, 
and extract the sipucre root of the ijuotientfor the answer. 

1. How large a cube may be inscribed in a sphere 10 inches 
in dianictor? Ans. 5.773-|- iaohes. 

2. What is the side of a eitbe lliat may be cut from a sphere 
80 inches in diameter ? Acs. 17.32-|- feet 

The Spheroib. 

Abt. 366. A spiiEKoiD is a SI 
the revolution of an ellipse about one of its diam- 
eters. 

If the ellipse revolves about its longer or transverse diameter, 
tie spheroid is prolate, or ohhmg ; if about its shorter or conju- 
gate diameter, the spheroid is oblate, or flattened. 

Art. S67. To find the solidity of a spheroid. 

EulB 1 . — Multiply the square of the shorter axis hy the lunger axis, 
and this product by .523598, i/" the spheroid is prolate, and the product 
will be its solidity. 
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Bulb 2. — ^ it it oblate, multiply the igTuire of the longer axis by 
the s/uiTter axis, and this product by .523598 ; the last priiduct will be 
the solidity. 

1, Wliat is the solidity of a prolate spheroid, whose tranaverse 
ELsis is 30 feet, and the conjugate axis 20 feet 7 

Am. 62B3.17-(- cubic feet. 

2, What ia Uie solidity of an oblate spheroid, whose axes are 
30 and 10 feet? Ane. 4712.38+ cubic feet. 



4 XLV. 

Akt. 368. Ail rectangular and square lumber and timber, aa 
planks, joists, beams, &o., are usually surveyed by board meas- 
ure, the board being considered to be 1 inch in thickness. Round 
timber ia sometimes measured by the ton, and sometimes by board 
measure. 

Abt. 369> To &ud the contents of a board. 

Eblb. — Multiply the length of the board, taken in feet, by it( 
breadth, taken in inches, and divide this prudtici by 12 ; the quotient is 
the onteTits in square feet. 

1. What are the eontente of a board 18 inches wide and 16 
feet long? Ana 24 feet. 

2. What are the contents of a board 24 feet long and 30 
inches wide ? Ads. 60 feet. 

Art. 370. To find the contents of joists, beams, &o. 

KuLE. — Multiply the depth, taken in iniAes, by the thickness, and 
this product by the length, in feet ; divide the lasl product by 12, and 
the ^ttent is the contents in feet. 

1. What are the contents of a joist i inches wide, 3 inches 
thick, and 12 feet long? Ana. 12 feet. 

2. What are the contents of a square stick of timber 25 feet 
long and 10 inches thick ? Ans. 2084 ^^^■ 

Art. 871. To find the contents of round timber. 

EcLK. — Multiply the length of the stick, taken in feet, hi/ the square 
of one fourth the girt, taken in inches ; divide this product by 144, ana 
the quotient is the contents in cubic feet, 

QcKSTiofs. — Alt- 368. Bj wbat measnre are plsnke, joists, i^e,, nsuall? 
Burvejed ? Whiil ia ths usual tiiiiikneea of a board! How ia round timbei' 
measured? — Art. 369. Wbnt is tbe nils for finding the couteuls of a boardt 
~ Art. S70. What is the rule for findioB tbe oooWuts of joists, As. T 
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Som 1. — The girl is usuall; taken abont one lUrd the disCauoe fi:om 
the loii^r to the smaller biiJ. 

NoTs 2. — A ton of timber, estimated hj tWs method, coniaina EO^yo 
cubic feet. 

1. How many cubic feet of timber in a stick, whose length ia 
50 feet, and whose girt is 60 inches 1 Ana. 78^^ cubio feet, 

2. What arc the contents of a stick, whose length is 30 feet, 
and girt 30 inohea? Ans. 11.7 -|- solid feet. 



*XLVI. MI8CELLAN"E0US QUESTIONS. 

1. What number ia that, to which if i be added, the sum 
will be 71 1 Ana. 7|. 

2. What number ia that, from which if 3^ be taken, the re- 
mainder will be i{ 1 Ans. 7^|. 

3. What number is that, to which if 3| be added, and the sum 
divided bj 5f, the quotient will be 5? Ana. 23^. 

4. From j'j of a mile take J of a furlong. 

Ans. 4iur. 12rd. 8ft. Sin. 

5. John Swift can travel 7 miles in | of an hour, but Thomaa 
Slow can travel only 5 miles in ^'-j- of an hour. Both started 
from Danvera at (he same time for Boston, the distance being 12 
milea. How, much sooner will Swift arrive in Boston than Slow 7 

Ans. 12f f seconds. 

6. If I of a ton cost |49, what will Icwt. cost ? 

Ana. $3.92. 

7. How many bricks 8 inchea long, 4 inches wide, and 2 
inches thick, will it take to build a wall 40 feet long, 20 feet 
high, and 2 feet thick? Ans. 43200 bricks. 

8. How many bricks will it take to build the walla of a house, 
which is 80 feet long, 40 feet wide, and 25 feet high, the wall to 
be 12 inches thick ; the brick being of the same dimensions as 
in the last question 7 Ana. 159300 bricks. 

9. How many tiles, 8 inchea square, will cover a floor 18 feet 
long, and 12 feet wide 7 Ana. 486 tiles. 

10. If it cost 818.25 to carry llcwt. 3qr. 191b. 46 miles, 
how much must be paid for carrying 83owt. 2qr, 111b. 96 milea? 

Ana. $266.70f^,'f 

11. A merchant sold a piece of cloth for 824, and thereby 
lost 25 per cent, ; what would he have gained had he sold it for 
$34 7 Ans. fij per cent. 
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2ft. llin. How many square feet did it require to make tta 
box, and how manj cubio leet «ill it boll? 

Ans 70^ bquare feet, 29^ cubic feet. 

58. How many bricks will it require to construct tbe walla 
of a house, 04 feet long, and 32 feet wide, and 28 feet high? 
The wiills are to be 1ft, 4ia. thick, and there are also three doors 
7ft. 4in. higli, and 3tt, Sin. wide ; also 14 windows 3 feet wide 
and 6 feet high, and 16 windows 2ft. Sin. wide and 5ft. Sin, high. 
Each brick is tA be 8 inches long, and 4 inohes wide, and 2 
inches thick. Ans. 167,480 bricks. 

59. John Brown gave to his three sons, Benjamin, Samuel, 
and William, 81000, to be divided in the proportion of ^, i, and 
^, respectively ; but Wiiliam, having received a fortune by his 
wife, resigns his share to his brothers. It is required to divide 
the whole sum between Benjamin and Samuel. 

Ans. Benjamin 8571.42f ; Samuel 8428.57f 

60. Peter Webster rented a house for 1 year to Thomas Bai- 
ley, for-|100; at the end of four months Bailey rented one 
half of the house to John Bricket, and at the end of eight months 
it was agreed by Bricket and Bailey to rent one tfijrd of the 
house to John Dana. Wliat share of the rent must each pay? 

Ans. Bailey $61^, Bricket S27J, and Dana SllJ. 

61. I have a plank 42^ feel in length, 24 inches wide, and 3 
Inches thick ; required the side of a cubical box that can bo 
made iVora it. Ans. 48 inches. 

62. D, Small purchased a horse for 10 per cent, less than his 
value, and sold him for 16 per cent, more than his value, by 
which he gained $21.84 ; what did he pay for the horse ? 

63. Minot Thayer sold broadcloth at $4.40 per yard, and by 
80 doing he lost 12 per cent. ; whereas, he ought to have gained 
10 per cent. ; for what should the cloth have been sold per yard? 

64. A gentleman baa five daughters, Emily, Jane, Betsey, 
Abigail, and Nancy, whose fortunes are as follows. The first 
two and die last two have 819.000 ; the first four, $19,200 ; the 
kst four, $20.000 ; tbe first and the last three, 820.500 ; the first 
three and the last, $21,300. What waa the fortune of each? 

Ans. Emily baa $5,000; Jane, 84,500; Betsey, $6,000 y 
Abigail, 83,700" and Nancy, $5,800. 

65. I have a fenced garden, 12 rods square. How many trees 
may be set on it, whose distance from each other shall be one 
rod, and no tree to be within half a rod of the fence? 

Ans. 152 trees. 
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